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1. INTRODUCTION 

The purpose of this Building 865 High Bay Demolitions Path-Forward Plan is to 
document the steps necessary to safely demolish the 865 Building High Bay after 
RFCA RSOP for Facili<y Component Removal, Size Reduction, and Decontatnination 
Activities have been completed. The proposal assumes that all of the small and large 
equipment will already be stripped out and removed from the building. Thus, this 
proposal is applicable to the remaining floor, walls, ceiling, and pits of the 865 High 
Bay. 

The following proposed demolition path-forward steps were derived based on an 
evaluation of many factors including: worker health and safety risks, protection of the 
environment, feasibility of success, waste disposal considerations, cost and schedule. 
Although many factors were considered when determining the best, most practical 
path-forward, worker health and safety risks and protection of the environment were 
the two main driving forces in determining this proposed path forward. 

Section 3 below lists the basic overall steps for the proposed demolition path-forward. 
Section 4 below describes each basic step and provides that rationale as to why each 
step was chosen over the other options, as necessary. In Sections 3 and 4 below, the 
steps have been subdivided into three groupings: I )  Walls, ceiling & 2nd floor 
mezzanine, 2) Floors, and 3) Pits. 

All of the below work steps can be performed within the framework of RFCA and the 
current Regulator approved RSOPs. Since the wall, ceiling & 2nd floor mezzanine 
surfaces will meet the unrestricted release criteria specified in the site Pre-Denzolition 
Survey Plan and the RFETS RSOP for Facility Disposition, the walls, ceiling & 2nd 
floor mezzanine can be demolished utilizing the RFETS RSOP for Facility 
Disposition. The proposed demolition path-forward for the floor is to manage the 
floor as LLWIBe waste. Both the RFETS RSOP for Facility Disposition and the 
RFETS RSOP for Routine Soil Remediation discusses and specifies how to demolish 
and manage contaminated slabs, foundations, and footings. Section 6.6, Building 
Foundution and Slab Removd, ofthe RFCA RSOP for Routirze Soil Remediation, 
specifies that the ER staff will remove the Building 865 slab. 

Prior to demolition, a Clean Air Act radiological NESHAP modeling effort would be 
performed to ensure NESHAP ambient air emissions levels would not be exceeded. 
Additionally, a 6-point analysis will be performed prior to demolition per Section 3.8, 
Removal of Contaminated Portioizs of the Bziildirig Shell of RFCA RSOP for  Facility 
Component Removal, Size Reduction. and Decontamination Activities. 
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2. SCOPE 
This report presents the Building 865 High Bay demolition path-forward plan once 
the RFETS RSOP for Facility Component Reinoval, Size Reduction, und 
Decontamination Activities are completed. The demolition of the Building 865 Low 
Bay is also included in this plan. The demolition of the Building 865 walls, ceiling & 
2nd floor mezzanine will be performed in accordance with the RFETS RSOP for 
Facility Disposition. Environmental media beneath Building 865 slab is also 
discussed in this plan and slab and soil will be addressed in accordance with the 
RFETS RSOP.fov Routine Soil Remediation. 

3. BASIC STEPS 

3.1. Walls, Ceiling & 2nd Floor Mezzanine 
1 .  Perform a general cleaning of dusty horizontal and vertical surfaces 
2. Remove the lower two meters of wallboard 
3. Perform radiological PDS of the walls, ceiling & 2nd floor mezzanine 
4. Apply CC Fix to wall, ceiling & 2nd floor mezzanine surfaces 
5. Perform beryllium PDS of the walls, ceiling & 2nd floor mezzanine 
6. Walls, ceiling & 2nd floor mezzanine are now ready for demolition in 

conjunction with the floor 

3.2. Floors 
I .  Perform a general cleaning of surfaces 
2. Perform a modified PDS of floors 
3. Apply InstaCote on concrete 
4. Demolish 865 High Bay walls, ceiling & 2nd floor mezzanine 
5. Remove and manage wall, ceiling & 2nd floor mezzanine debris as 

sanitary/Be waste 
6. Remove and manage floor as LLW/Be waste 

3.3. Pits 
Currently there are two different potential path-forward options for managing 
the floor pits in the 865 High Bay. Which path-forward option is chosen will 
depend on the outcome of the 865 High Bay UBC soil sample results that have 
yet to be collected. If the UBC soil sample results show that soil remediation is 
necessary, then Option 1 will be chosen. If the UBC soil sample results show 
that soil remediation is not necessary, then Option 2 will be chosen. Option 2 
will only be undertaken if soil remediation is not required, and decontamination 
of pits is successful after a reasonable expenditure of time and resources. 

Option 1 
I .  Perform a general cleaning of dusty surfaces 
2. Perform a modified PDS of pits 
3. Apply CC Fix on concrete and fill in pits with gravel/soil 
4. Demolish pits in conjunction with floors 
5. Remove and manage pits as LLWiBe waste 
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Option 2 
1. Decontaminated pit surfaces below three feet of final grade 
2. Perform PDS of pits 
3. Protect pit surfaces below three feet of final grade 
4. Perform a general cleaning of dusty surfaces above three feet of final grade 
5. Apply CC Fix on concrete and fill in pits with gravel/soil 
6. Demolish pit surfaces above three feet of final grade in conjunction with 

floors 
7.  Remove and manage pit surfaces above three feet of final grade as LLW/Be 

waste 

4. DETAILED STEPS - INCLUDING RATIONALE 

4.1. Walls, Ceiling & 2nd Floor Mezzanine 

4,1,1. Perform a General Cleaning of Dusty Horizontal and Vertical Surfaces 
A general cleaning of the dusty surfaces of the horizontal and vertical 
surfaces of the walls, ceiling & 2nd floor mezzanine surfaces will be 
performed in order to ready the high bay for asbestos clearance surveys 
as well as gross decontamination of loose beryllium contamination. 

4.1.2. Remove the Lower Two Meters of Wallboard 
The lower two meters of wallboard will be removed to aid the 
decontamination of radiological and beryllium contamination, as well as 
aid in the PDS process. Unlike the upper walls, the lower walls have 
numerous puncture holes in the wallboard, thus malting PDS scan 
surveys harder to perform. Additionally, the lower wallboard has a 
higher potential for contamination than the upper wallboard. Therefore, 
removing the wallboard below two meters was determined to be the 
safest path-forward. Refer to Attachment A for photos of the wallboard. 

In-process characterization of the upper walls has been performed for 
radiological and beryllium contamination, no radiological contamination 
(fixed or loose) has been found. Refer to Attachment I3 for radiological 
survey results of the wallboard. Two (2) of the 25 High Bay grids were 
extensively characterized for beryllium, five (5) of the 104 smears were 
above 0.2 ug/l OOcin2, with the highest being 0.7 ug/100cm2. 
Additionally, on one section of the wall, the wallboard was removed 
fiom the wall, from ceiling to floor, and characterized behind. All 
beryllium smears behind the wallboard were <0.1 ugi10Ocm'. Refer to 
Attachment C for survey results of the wallboard. The wallboard was 
securely installed during original construction of the building, and there 
was minimal chance for contamination to migrate behind the wallboard 
during past operations or D&D work. Removing the wallboard above 
two meters would require the use of high-reaching man-lifts and 
numerous man-hours at elevated heights to remove the wallboard. 
Therefore, leaving the wallboard intact above two meters was 
determined to be the safest path-forward. 
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4.1.3. 

4.1.4. 

4.1.5. 

Perform Radiological Pre-Demolition Surveys (PDS) of the Walls, 
Ceiling & 2nd Floor Mezzanine 
A routine radiological PDS of the walls, ceiling & 2nd floor mezzanine 
will be performed to verify that all wall, ceiling & 2nd floor mezzanine 
surfaces meet the unrestricted release criteria specified in the RFCA 
RSOP for Facility Disposition, Section 4.1, Tuhle 3. Prior to PDS verify 
all fixative has been removed. 

Apply CC Fix to Wall, Ceiling & 2nd Floor Mezzanine Surfaces 
CC Fixative (a.k.a. CC Fix) will be applied to all wall, ceiling & 2"" 
floor mezzanine surfaces to fixate in any remaining residual loose 
beryllium contamination that may be on facility surfaces. Putting 
workers up on high-reaching man-lifts and spending numerous man- 
hours at elevated heights to remove low-levels of residual berylliuni 
( 4  .O ug/100cm2) is not worth risk, when a fixative can be easily and 
safely applied. Actual demolition work has shown that CC Fix is an 
excellent method to contain loose beryllium contamination and to 
prevent the spread during demolition work. Both the 207 Tank 
demolition and the 855 High Bay Brokk test have shown the fixative 
capabilities of the CC Fix. Refer to Attachment D for survey results of 
the 207 Tank demolition and Attachment E for results of the 865 High 
Bay Brokk demolition test. Additionally, CC Fix is successfully utilized 
around plant site on a routine basis to control and contain beryllium 
contamination. Therefore, applying fixative to the wall, ceiling and 2nd 
floor mezzanine surfaces was determined to be the safest path-forward. 

Perform Beryllium PDS of the Walls, Ceiling & 2nd Floor Mezzanine 
After the fixative is applied to the wall, ceiling & 2nd floor mezzanine 
surfaces and has had time to cure, a routine beryllium PDS of the walls, 
ceiling & 2nd floor mezzanine will be performed to verify that they meet 
the unrestricted release criteria specified in the RFCA RSOP for  Facility 
Disposition, Section 4.1, Table 3. 

Table 3. Unrestricted Release Criteria 

4.1.6. Walls, Ceiling & 2nd Floor Mezzanine are now Ready for Demolition in 
Coniunction with the Floor 
After the PDS of the walls, ceiling & 2nd floor mezzanine is completed 
and all data meets the unrestricted release criteria specified in the RFCA 
RSOP for Facility Disposition, Sectioiz 4.1, Table 3, the walls, ceiling & 
2nd floor mezzanine will be prepared for demolition in conjunction with 
the main floor, once the main floor is ready for demolition (refer to steps 
4.2.4 and 4.2.5). 
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4.2.1. 

4.2.2. 

Perform a General Cleaning of Surfaces 
A general cleaning of the floors (i.e., using wet methods) will be 
performed in order to ready the 865 High Bay for asbestos clearance 
surveys, as well as gross decontamination of removable radiological and 
berylliuni contamination. Based on recent in-process radiological 
surveys of floor, there is little if any removable contamination but a 
large amount of fixed contamination, especially in the cracks and seams 
of the floor. Refer to Attachment F for 865 High Bay in-process 
radiological floor and pit survey data, and Attachment G for slab core 
data. 

Due to the inaccessible areas where contamination exists (i.e., in the slab 
seams, cracks, and potential under-building-contamination (UBC)), a 
complete decontamination of all remaining radiological and beryllium 
contamination was determined to be not practical prior to demolition. 
The prognosis for successfully achieving unrestricted free release levels 
of the slab disqualified this path-foiward. The only possible method of 
completely decontaminating the slab would be to first scabble the entire 
floor surface to remove the fixed surface contamination. Then either 
saw-cut or jackhammer out every crack and seam. Remove any other 
slab area that contains UBC. And finally, remediate all UBC soil. The 
worker health and safety risks of performing this work is high due to the 
use of high-risk equipment such as dry scabblers, concrete saw cutters 
and jackhammers. 

Just dry scabbling the floor surfaces would still leave the majority of the 
slab contaminated due to seam, crack and UBC contamination, and thus 
a large portion of the slab would still need to be managed as LLW. 
Therefore, performing a general cleaning versus a complete 
decontamination was determined to be the safest path-forward. 

Perform a Modified PDS of Floors 
A modified PDS of the floors will be performed to verify that the gross 
removable radiological and beryllium contamination has been removed, 
and to confirm final fixed radiological contamination levels of the floor 
prior to demolition. Note: the intent of this survey is not to verify that 
the floor nieets the unrestricted release criteria per the RFCA RSOP for 
Facility Disposition, Section 4. I ,  Table 3. , but rather to document the 
actual LLW conditions of the slab prior to demolition. The modified 
PDS will include systematically gridded radiological total and 
removable measurements, and biased nieasurements at potential hot spot 
locations as normal. Beryllium PDS samples and chemical PDS samples 
(if required) will also be performed as normal. Radiological scanning 
will not be performed on the floor since scan data is not needed for 
waste disposal calculations, nor is it needed for n priori airborne 
calculations. 
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4.2.3. 

The slab will be dispositioiied in a maimer equivalent to Section 4., 
Demolition Approach of RFCA RSOP for Facility Disposition, which 
states: “Ifthe slob, foundation or footing does not meet the unrestricted 
releuse criteria after decontamination activities or there is soil 
contarnination beneath the slab, foundation or footing, the slab, 
foundation or footing will be removed beyond 3 feet below final 
proposed grade in accordance with the requirements of this RSOP. 
Figure 2 is ci decision tree that doczinzeiits the disposition of slabs, 
foundations arid footings. The disposition of the soil beneath the facilitji 
is not within the scope of the RSOP, hut will be addressed by 
Environnientul Restoration (ER) in a separate RSOP. ” Figure 2, 
Slub/Foun~~~tion/Footiizg Disposition Process tree states that if the slab 
foundation or footing does not meet the unrestricted release criteria, it 
should be dispositioiied in accordance with a PAM, IMIIRA, or DOP 
mod. Section 6.6, Building Foundlition and Slab Removal, of the RF‘CA 
RSOP for Routitze Soil Remediation, states that “ER staffwill remove the 
following slabs and foundations: Building 865.” Since the RFCA RSOP 
for Routine Soil Remediation is an equivalent document to a PAM or 
IM/IRA, and since numerous other contaminated slabs have been safely 
and efficiently removed utilizing the RFCA RSOP.for Routine Soil 
Rernediation (e.g., B123, 441, 662, and 663 slabs), K-H proposes 
utilizing this RSOP for the removal of the 865 building slab, foundations 
and footings. 

Apply InstaCote on Concrete Floor 
InstaCote SE polyurea (a.k.a. InstaCote) will be liberally and uniformly 
applied to the top of the concrete floor (a minimum of a ‘/4 inch thick 
layer). The purpose of the InstaCote is to 1) further lock down the 
already fixed radiological contamination, 2) lock dowii any remaining 
low-level removable beryllium contarnination, and 3) protect and 
cushion the LLW floor from the impact of the falling wall, ceiling & 2nd 
floor mezzanine debris during demolition and during debris removal. 
The InstaCote will also provide a convenient seamless barrier between 
the clean wall, ceiling & 2nd floor mezzanine debris and the 
contaminated floor. While it is not expected that the InstaCote will 
make an impenetrable barrier during deinolition, it is expected that the 
IiistaCote will hold up adequately to prevent the spread of airborne 
contamination, and reduce the spread of removable and fixed 
contamination to a manageable level. All 865 High Bay InstaCoted 
demolition debris will be managed as LLW/Be waste. 



Building 865 High Bay Demolition Path-Forward Plan 
Rocky Flats Environmental Technology Site 

Revision 0, 6/5/03 
Page 7 of 14 

InstaCote has been widely used around plantsite in order to effectively 
lock down contamination (both removable and fixed radiological and 
beryllium containination) during the shipment of contaminated waste. 
Additionally, a demolition test was performed at the 980 Pad using clean 
demolition rubble to test the durability of InstaCote on slab concrete 
during demolition conditions. The test demonstrated that InstaCote 
holds up very well to demolition debris falling onto the InstaCoted 
concrete surfaces, and also holds up well to demolition heavy-equipment 
movement. Refer to Attachment H for the pre-demolition, in-process 
demolition, and post-demolition results of the 980 Pad InstaCote test. 

During the 980 Pad InstaCote test, CC Fix was applied to one test pad 
area prior to applying the InstaCote, and another test pad area had 
InstaCote applied directly to the concrete with no CC Fix in between. 
During the test, the InstaCote adhered to the concrete much better 
without the intermediate layer of CC Fix, than with it, with no decrease 
in encapsulation efficiency. Therefore, the Project determined that it 
would be best management practice to apply the InstaCote directly to the 
floor. 

Other floor covering options were evaluated, such as covering all or 
some of the floor with metal plates. However, hoisting and rigging 
hundreds of metal plates and securely fastening them to the slab posed 
unacceptably high worker health and safety risks. Over 450, 5 by 10 
foot, Y2 inch thick metal plates would be required to adequately cover the 
entire High Bay floor. If only the seams and cracks were covered, over 
2,900 linear feet of ?4 inch thick metal plates would be required to 
adequately cover all the contaminated seams and cracks in the High Bay. 

Although the worker health and safety risks of performing this metal 
plate hoisting, rigging, and attaching work alone is very high, the 
structural integrity of metal plates would also be in question during 
demolition. The buckling effect of the slab that would take place next to 
each of the building support columns as the walls were brought down 
would disturb the metal plates next to the columns. With the use of 
InstaCote, this buckling effect will not have as large of an impact on 
protection of the slab, since the InstaCote would remain attached to the 
concrete during buckling movement. 

As with InstaCote, there is no way to guarantee that all of the metal 
plates will remain intact during demolition, and jt is likely some would 
move during demolition. However, when comparing the worker health 
and safety risks to applying InstaCote to the floor versus hoisting, 
rigging, and attaching metal plates to the floor, the InstaCote option was 
determined to be a much safer and more practical method of protecting 
the floor during demolition. 
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4.2.4. Demolish 865 High Bay Walls, Ceiling & 2nd Floor Mezzanine 
Once the InstaCote had had an adequate time to fully cure, denlolition of 
the 865 High Bay walls, ceiling & 2nd floor mezzanine would 
commence. As much as practical, demolition would be performed in 
such a manner as to minimize the amount of debris that falls on the 
InstaCoted floor. For example, when practical, walls would be pulled 
outward instead of pushing them inward. Additional radiological and 
beryllium air monitoring will be in-place during demolition activities. 
Periodic in-process radiological and beryllium characterization surveys 
will be performed on demolition debris and heav y-equipment during and 
after demolition activities on a per shift basis as a minimum. 

The work area will be controlled to only necessary personnel, and 
appropriate PPE and hazard control permits will be in place for those 
entering the work area. 

4.2.5. Remove and Manage Wall, Ceiling & 2nd Floor Mezzanine Debris as 
S anitary/Be Waste 
Once the High Bay walls, ceiling & 2nd floor mezzanine have been 
brought down, debris cleanup activities will commence. Extra Spotters 
and RCTs will be on hand during demolition debris cleanup to inspect 
for InstaCote on the sanitary debris. If any InstaCoted material is 
identified in the debris, that debris will be segregated and managed as 
LLW/Be waste. Waste that does not have InstaCote will be managed as 
sanitary/Be waste. Similar monitoring and work controls will be in 
place during debris removal activities as were in place during wall, 
ceiling & 2nd floor mezzanine demolition activities. 

4.2.6. Remove and Manage Floor as LLW/Be Waste 
Once the High Bay wall, ceiling & 2nd floor mezzanine debris cleanup 
activities are complete, floor removal will commence. Floor debris will 
be removed and managed as LLW/Be waste utilizing the RFCA RSOP 
for Routine Soil Remediation. Similar monitoring and work controls 
will be in place during floor removal activities as were in place during 
wall, ceiling & 2nd floor mezzanine demolition and cleanup activities. 
Additionally, whenever the InstaCote comes free from the concrete 
during removal activities, those concrete surfaces will be sprayed with 
CC Fix to minimize the potential for contamination spread. Prior to 
demolition of the building a drawing will be made showing the cracks 
and seams in the floor. This drawing will be referenced to determine 
additional biased soil sample locations for possible ftirther soil 
remediation work during slab removal activities. Soil remediation 
should be performed in conjunction with concrete removal as much as 
practical to avoid cross-contamination of clean soil with contaminated 
soil, and vise-versa. 
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4.3. Pits 
Currently, there are two different potential path-forward options for inanaging 
the floor pits in the 865 High Bay. Which path-forward option is chosen will 
depend on the outcome of the 865 High Bay UBC soil sample results that have 
yet to be collected. If the UBC soil sample results show that soil remediation is 
necessary, then Option 1 will be chosen. If the UBC soil sample results show 
that soil remediatioii is not necessary, then Option 2 will be chosen. Option 2 
will only be undertaken if soil remediation is not required, and decontamination 
of pits is successful after a reasonable expenditure of time and resources. 

While an Option 2 scenario is not likely based on what has been observed in 
other areas of the 865 High Bay slab (i.e., UBC contamination), it is included 
here as an alternative path-forward. Since there are several very thick pieces of 
concrete in the pits (>7 feet thick), it was determined that the safest approach for 
handling these areas was to decontaminate these surfaces below three feet of 
final grade to unrestricted release levels and leave them in place. There are also 
some equipment pads on the main floor that are very thick and fall into this 
same scenario, and may be handled in a similar manner after the portions of the 
pad above three feet of final grade are removed. Refer to Attachment I for a 
drawing depicting the various slab thicknesses in the 865 Building. 

4.3.1. Option 1 - Soil Remediation Necessary 

4.3.1.1. 

4.3.1.2. 

4.3.1.3. 

Perform CL General Cleanirzg of Dusty Szarfiices 

Perform a general cleaning of dusty pit surfaces in the same 
manner as described for the floors in Section 4.2.1. The 
rationale for this step is the same rationale as described for the 
floors in Section 4.2.1. 

Perform PDS of Pits 

Perform a modified PDS of the pits in the same manner as 
described for the floors in Section 4.2.2. The rationale for this 
step is the same rationale as described for the floors in Section 
4.2.2. 

Apply CC Fix on Concrete and Fill in Pits with Gmvel/Soil 

Apply CC Fix to the concrete in the same manner as described 
for the walls and ceiling in Section 4.1.4. The rationale for this 
step is the same rationale as described for the walls and ceiling 
in Section 4.1.4. The pits will then be filled with clean gravel 
or soil, or some other adequate covering. The clean gravel/soil 
will protect the clean wall, ceiling & 2"d floor mezzanine debris 
from being cross-contaminated with the contaminated pit 
surfaces. Filling in the pits with gravel/soil will also protect 
the heavy demolition equipment from falling into the pits 
during debris removal activities. 
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4.3. I .  4. Demolish Pits in Corzjurzction with Floors 

Demolish the pits in conjunction with the floors in the same 
manner as described for the floors in Section 4.2.6. The 
rationale for this step is the same rationale as described for the 
floors in Sections 4.2.4 - 4.2.6. Soil remediation will be 
performed in manner that minimizes cross-contamination of 
clean soil with contaminated soil, and vise-versa. 

4.3.2. Option 2- Soil Remediation Not Necessary 

4.3.2. I .  Decontaminate Pit Suyfaces Below Three Feet of Final Grade 

Decontaminate all pit surfaces below three feet of final grade to 
unrestricted release levels as described in the RFCA RSOP for 
Facility Component Removal, Size Reduction, and 
Decontmiinntion Activities and the RFETS RSOP for Facility 
Disposition. The rationale for not decontaminating the pit 
surfaces above three feet of final grade to unrestricted release 
levels is that this portion of the pit concrete will be removed 
and managed as LLW/Be waste in same manner as floors as 
described in Section 4.2.6. Pit surfaces below three feet of 
final grade will be left in-place after completion of the project, 
with no further actions required. 

4.3.2.2. Perform PDS of Pits 

Perform a routine PDS of pit surfaces below three feet of final 
grade to confirm that the unrestricted release levels described 
in the RFETS RSOP for Facility Disposition are met. Perform 
a modified PDS of pit surfaces above three feet of final grade 
in the same manner as described for the floors in Section 4.2.2. 
The rationale for a modified PDS of pit surfaces above three 
feet of final grade is a similar rational as described for the 
floors in Section 4.2.2. 

4.3.2.3. Protect Pit Surjkes Below Three Feet of Final Grade 

Pit surfaces below three feet of final grade will be protected 
from being contaminated by floor demolition debris, or from 
clean wall, ceiling & 2nd floor mezzanine debris, by filling in 
the pits with clean soil or gravel, or some other adequate 
covering. Filling in the pits with gravel/soil will also protect 
the heavy demolition equipment from falling into the pits 
during debris removal activities. Filling in the pits will also 
minimize demolition cleanup work during debris removal 
activities. 
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4.3.2.4. Pelform CI General Cleaniag of Dusty Surfaces Above Three 
Feet of Final Grade 

Perform a general cleaning of dusty pit surfaces above three 
feet of filial grade in the same manner as described for the 
floors in Section 4.2. I .  The rationale for this step is the same 
rationale as described for the floors in Section 4.2.1. 

4.3.2.5. Apply CC Fi.x on Top of Concrete 

Apply CC Fix on top of the concrete on pit surfaces above 
three feet of final grade in the same manner as described for the 
walls and ceiling in Section 4.1.4. The rationale for this step is 
the same rationale as described for the walls and ceiling in 
Section 4.1.4. 

4.3.2.6. Demolish Pit Surfaces Above Thee Feet of Final Grade in 
Conjunction with Floors 

Demolish the pit surfaces above three feet of final grade in 
conjunction with the floors in the same manner as described for 
the floors in Section 4.2.6. The rationale for this step is the 
same rationale as described for the floors in Sections 4.2.4 - 
4.2.6. In addition, removal any gravelhoil from the pits that 
could have become contaminated during demolition. 

5. DECOMMISSIONING WASTE TYPES AND VOLUME ESTIMATES 
The demolition and disposal of Building 865 High Bay will generate a variety of 
wastes. Estimated waste types and waste volumes are presented below. The walls, 
ceiling & 2nd floor mezzanine demolition debris will be managed as 
sanitary/beryllium waste. The floor slab deinolition debris will be managed as 
radioactive (LLW) and beryllium waste. Depending on the results of the under- 
building soil sample results that will be obtained in the near future, the floor pit 
demolition debris will be managed as radioactive (LLW) and beryllium waste, or 
sanitaryheryllium waste. All under-slab utilities and piping systems shall be 
managed as radioactive (LLW) and beryllium waste during demolition. None of the 
concrete debris will be used as backfill onsite in accordance with the RFCA RSOP for 
Recycling Concrete. 
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Sanitary Waste Sanitary/Be Waste LLW/Be Waste 
(cu ft) (cu ft) (cu ft) 

WallsiCeiling Slabs 
50,000 2 1,000 0 

865 Low Bay Slab Hot Spots 
1,000 0 

WallsiCeiliiig Slabs 
24,000 

865 Soil 0 0 6,000 

6. SUMMARY AND CONCLUSIONS 

The purpose of this Building 865 High Bay Demolitions Path-forward Plan is to 
document the steps necessary to safely demolish the 865 Building High Bay after 
RFCA RSOP for Facility Component Removal, Size Reduction, and Decontamination 
Activities have been completed. The proposal assumes that all of the small and large 
equipment will already be stripped out and removed from the building. Thus, this 
proposal is applicable to the remaining floor, walls, ceiling, and pits of the 865 High 
Bay. Except for the small crack in the 865 Low Ray floor, all of the 865 Low Bay 
concrete meets the unrestricted release criteria specified in the RFETS RSOP for 
Facility Disposition. 

The proposed demolition path-forward steps outlined in Sections 3 and 4 above were 
derived based on an evaluation of many factors including: worker health and safety 
risks, protection of the environment, feasibility of success, waste disposal 
considerations, cost and schedule. Although many factors were considered when 
determining the best, most practical path-forward, worker health and safety risks, and 
protection of the environment were the two main driving forces in determining this 
proposed path forward. The option of attempting to decontaminate and 
unconditionally release the facility surfaces in the 865 High Bay was discounted due 
to impracticality of achieving success. Radiological contamination has seeped 
between the cracks and seams of the slab, and potentially into the under-slab soil, to 
the extent that successfully achieving unconditional release of the slab prior to 
demolition is not feasible or practical. Any attempt to decontaminate and 
unconditionally release the slab would unnecessarily risk the D&D workers health 
and safety, with minimal chance of success. 

A cost and schedule analysis was performed of the various options. Although the 
result of the analysis did show that cost and schedule savings would be gained by the 
proposed path-forward, the savings were not significant in terms of the overall project 
cost and schedule, and were not rated high in terms of decision making for the 
proposed path-forward. 
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Based on the applicable factors relating to demolition of the 865 Building, the 
proposed steps above were agreed upon by the subject-matter-experts working with 
and for the Project to ensure the demolition is accomplished safety. Each of the 
above steps were closely scrutinized from a safety and practicality aspect, and 
determined to be the safest path-forward fi-om a worker health and safety risk 
standpoint, and protection of the enviroimeiit standpoint. Although there is some risk 
with the proposed path-forward, as well as risks with all the possible options, 
including the option to attempt total decontamination, these risks are small and 
inanageabl e. 

Based on site experience and recent tests and small-scale demolitions, the use of CC 
Fix and InstaCote has shown that these products are excellent encapsulates and 
barriers to contaniination spread. The 865 Project and product subject-matter-experts 
are confident that the risks of the proposed path-forward are reasonable and well 
within their capabilities of being safely managed during the demolition of the 865 
building. Demolishing structures with contaminated slabs is not new to Rocky Flats. 
Safely demolishing contaminated structures such as Building 123,441,442,662,663 
slabs, and Tank 207 has been safely performed and managed in the recent past. 

All of the proposed path-forward steps above can be performed within the framework 
of RFCA and the current Regulator approved RSOPs. Since the wall, ceiling & 2nd 
floor mezzanine surfaces will meet the unrestricted release criteria specified in the 
site Pre-Demolition Survey Plan and the RFETS RSOP for Facility Disposition, the 
walls, ceiling & 2nd floor mezzanine can be demolished utilizing the RFETS RSOP 
for Fucility Disposition. The proposed demolition path-forward for the floor is to 
manage the floor as LLWIBe waste. Both the RFETS RSOP for Facility Disposition 
and the RFETS RSOP for Rozitine Soil Remediation discusses and specifies how to 
demolish and manage contaminated slabs, foundations, and footings. Section 6.6, 
Building Foundation and Slab Removal, of the RFCA RSOP for Routine Soil 
Remediation, specifies that the ER staff will remove the Building 865 slab due to the 
UBC concerns. 

Based on the above analysis, the 865 Project proposes to utilize this Building 865 
High Bay Demolition Path-Forward Plan to complete the demolition of the 865 
building. This path-forward was determined to be the safest to the workers and the 
environment, and still meet project objectives within a reasonable timeframe. 
Regulator involvement and participation will continue to be encouraged during the 
additional planning and execution of this demolition path-forward plan. 
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Ceiling Survey Data 



Mfg. Ludlum Mfg. Ludlum W g .  NEElectra 

Serial # 176082 Serial # 176102 Serial # 3124 
Cal Due 6-1 1-03 Cal Due 6-9-03 Cal Due 9/24/03 

Efficiency 35.5 % Efficiency 34.4 % Efficiency 21.8 % 

MDA 18 d p m a  MDA 18 d p m a  MDA 43 dpma 

Model 2929 Model 2929 Model DP-6 

Bkg. 0.2 c p m a  Bkg. 0.2 c p m a  Bkg. 2 cpma 

S u r ~ e y  type: Contamination 
Buildirig: 865 
Location: High bay various wall locations 
Purpose: Survey for demo 

RWP #: 03-865-001 

Date 5-20-03 Time i 400 
Ludlum Mfg. 

DP-6 
Ludlum Mfg 

Model 2929 Model 2929 Model 1 Serial# 176082 Serial# 176102 Serial# 3124 1
!i 11 Cal Due 6- 1 1-03- Cal Due 6-9-03 Cal Due 9/24/03 1 

79.2 cpmD Bkg. 68.5 cpmp Bkg. 582 cpmB IRCT: NIA N/A N/A 
Efficiency 38.6 % Efficiency 40.8 % Efficiency 30.8 % Print name Signature Em?. # 

PW/rnN 8 : N/A 
Comments 
D&E of building 865. Various areas surveyed with the results of less than MDA. 

Isotope of concern is Depleted Uranium OJ-238). Surveyed the wall and the insulation removed for the 

All insulation removed and placed in cargo for disposal. Results below are for each section surveyed. 

LOCATION/DESCRIPTION 

Date Reviewed: r? 

Page .2 of ;Z 
~r 



Mfg. NA MYg. Ludlum Mfg. 
Model NA Model 2929 Model 
Serial # NA Serial # 176082 Serial # 
CalDue NA Cal Due 6/11/03 Cal Due 

Efficiency NA % Efficiency 35.5 % 21.8 
Bkg NA c p m a  Bkg 

MDA NA d p m a  MDA 

Model NA IvIodel 2929 Model 
Serial # NA Serial# 176082 Serial# 
Cal Due NA Cal Due 6/11/03 Cal Due 
Bkg. NA cpmp Bkg. 83.2 cpmp Bkg. 

- 

PmmN # : NIA 
Comments Survey taken to support on-going D&D activities. 
The I-%& Bav is Posted Contamination Area. RWP and T1.D Reouired for Entrv 

'.- 
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rnSTRUMIENT DATA 
Mfs NA Mfg. Ludlum Mfg NE Eiectra ~ B ~ ~ w e g  type: Alpha, beta Contaimnation 
Model NA Model 2929 Model 
Send # NA Senal # 147735 Seriai # 
Cal Due NA Cal Due 11/16/03 Cal Due 
Bkg NA c p m a  Bkg. 
Eficiency NA % Efficiency 35 5 % Effcie 03-365-001 
MDA NA d p m a  IVZDA 

Model NA Model 2929 1Model 
Serial # NA Serial # 147735 Senal # 
CalDue NA Cal Due 11/16/03 Cal Due 

3-PRO-1 64-RSP-07.0 i (effective 711 2/04) Page 1 OW I 



Mfg. Ludlum 
Model 2929 
Serial # 176082 
Cal Due 6-1 1-03 
Bkg. 0.4 cpma 

Efficiency 35.5 % 
MDA 18 d p m a  

Mfg. Ludlum 
Model 2929 
Serial # 176082 
Cal Due 6-1 1-03 
Bkg. 77.5 cpmp 

Efficiency 38.6 % 

MDA 205 dpmP 

Mfg. Ludlum 
Model 2929 
Serial # 176102 
Cal Due 6-9-03 
Bkg. 0.5 cpma 
Efficiencv 34.4 % 
MDA 18 d p m a  

Mfg. Ludlum 
Model 2929 
Serial # 176102 
Cal Due 6-9-03 
Bkg. 70.4 cpmp 

Efficiency 40.8 % 
MDA 205 dpmP 

Mfg. NEElectra 
Model DP-6 
Serial# 3252 
Cal Due 7-13-03 

Efficiency 21.4 % 
Bkg. 6 cpma 

MDA 66 dpma 

Mfg. NEElectra 

Serial # 3252 
Caf Due 7-13-03 

Model DP-6 

Bkg. 518 cpmp 

Efficiency 30.1 % 

MDA 361 dpmP 

RC , 

Emp. # 
RCT: NIA NIA 

Print name Signature 

PIRN/REN # : N/A 
Comments Isotope of concern is Depleted Uranium (U-238). Survey for the wall in the High bay Northeast wall. 

LOCATION/DESCRIPTION 



Mfg. Ludlum Mfg. Ludlum Mfg. NEElectra 
Model 2929 Model 2929 Model DP-6 
Serial# 176082 Serial# 176102 Serial# 3248 
Cal Due 6-1 1-03 Cal Due 6-9-03 Cal Due 7-9-03 
Bkg. 0.4 cpma Bkg. 0.4 cpma Bkg. 1 cpma 
Efficiency 35.5 % Efficiency 34.4 % Efficiency 22.4 % 
MDA 18 dpma MDA 18 dpma MDA 33 dpma 

Mfg. Ludlum Mfg. Ludlum Mfg. NEElectra 

Serial# 176082 Serial# 176102 Serial# 3248 
Cal Due 6-1 1 -e3 Cal Due 6-9-03 Cal Due 7-9-03 

Efficiency 38.6 % Efficiency 40.8 % Efficiency 29.8 % 

Model 2929 ' Model 2929 Model DP-6 

Bkg. 83.2 cpmp Bkg. 65.0 cpmp Bkg. 474 cpmp 

Sawey type: Contamination 
Building: 865 
Location: Hid bav various wall locations 
Purpose: Survey for demo 

RWP #: 03-865-001 

Date: 5- 19-03 Time: 0930 

RCT: NIA 1 NIA 1 NIA 
Print name Signature Emp. # 

ll MDA 205 dpmp MDA 205 dpmp MDA 349 dpmpl 

P m m w  # : NIA 
Comments 
3&D of buildmg 865. All insulation removed was disposed of in cargo. 

Isotope of concern is Depleted Uranium (U-238). Surveyed the wall and the insulation removed prior to 

LOCATIONIDESCRIPTION 
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Richen, Mike ______ 

From: 
Sent: 
To: 

cc: 
Subject: 

Richen, Mike 
Wednesday, April 30,2003 3150 PM 
Richen, Mike; Lesinski, Mark; Clifton, John; ' bcorb@ecc.net'; McGrory, Mike; Hanson, Jack; 
Parsons, Duane; Daniels, Kevin 
Miller, Gregg; Boley, Charles; Holwager, LeeAnn; Hiebert, Doug 
REMOVABLE BERYLLIUM WIPE SAMPLES ON WALLS & CEILINGS GRIDS 16 & 20 
(0321 329) 

PURPOSE 

To provide representative removable beryllium surface contamination levels of the ceiling and wall areas of the high bay 
building 865. 

SCOPE 

Collect approximately twenty (20) removable beryllium wipe samples from each ceiling and wall area associated with two 
representative sections of the building 865 high bay. Approximately twenty (20) samples will be collected from each area, 
that is twenty (20) from the ceiling and twenty (20) from the wall in each grid. The walls in the high bay are covered by an 
approximately two (2) in thick bat of fiberglass with a silver foil surface. The following additional samples will be collected 
from the indicated area. This will provide information about the crevices in the concrete seams, wall penetrations, and 
horizontal surfaces that will remain after the high bay of b 865 is completely stripped. 

Wall 
some horizontai protruding systems 
crevices, seams, cut outs 
wall penetrations 

Ceiling 
downward facing surfaces 
horizontal surfaces that will be left 

' holes through the twin Ts 
seams 

Grids 16 and twenty were chosen for the following reasons. Grid 16 was the approximate location of the beryllium refinery 
which had very high levels of beryllium contamination. Grid 20 was the approximate location of the Erie Ram and near the 
Steam Hammer, two large pieces of metal working equipment. 

DISCUSSION 

IH collected one hundred and four (104) removable beryllium wipe samples from the ceilings and walls in girds 16 and 20 
of the high bay of building 865 from April 15 until 22,2003. Of the one hundred and four (104) samples seven resulted in 
detectable levels of beryllium Le. > 0.1 ugll00cm2. Ninety three percent (93%) of the samples were non detectable, i.e. 
XO.1 ug/l00crn2. A map is available documenting the locations of the samples. 

.m- 
le results are as follows. 

Grid P unll00cm2 
16 walf 0.346 

wall, top of duct 0.218 
wall 0.398 
ceiling, top of beam 0.656 
ceiling, top of beam 0.7 
ceiling, "u" hanger 0.167 

20 Ceiling 0.143 

There were no detectable beryllium levels found in cracks, holes in the Twin Ts, or under fiberglass on the walls. 

CONCLUSIONS 

1 



3 
2 
T . i  *L 

1. 
2. 

Results show more removable contamination in grid 16 as expected. 
Results show the amount of removable contamination was lower on the walls than the floors as expected. 

I 

Michael J. Richen, CIH 
Rocky Flats Closure Site Services 
10808 Highway 93 
Unit B, Building 883 
Golden, Colorado 80403-8200 
(303) 966-2337 
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. Industrial Hygiene Information System 
IHISR-SURFACESAMPLE Surface Sample Report 
Date: 04/29/2003 Page: 2 of 11 - ~~~ 

RIN: 0321329 

Sample Numbermype: 865.04152003-54-012 WIPE Hygienist: MIKE RICHEN 
Location Info: CELlNG 

halfle: BERYLLIUM AND BE COMPOUNDS (AS BE) 
Room No: HIGH BAY 

ncentration: < 0.1000 - UGllOOCM2 

Sample Numbermype: 865-04152003-54-013 WIPE Hygienist: MIKE RICHEN 
Location Info: CRACK 

RoomNo: HIGH 

Location Info: CEILING 

m a w :  BERYLLIUM AND BE COMPOUNDS (AS BE) Room No: HIGH BAY 

Concentration: < 0.1000 - UGIlOOCM2 

Sample Numbermype: 865-0415200364-015 WIPE Hygienist: MIKE RICHEN 
Location Info: CRACK 

h l y t e :  BERYLLIUM AND BE COMPOUNDS (AS BE) Room No: HIGH BAY 

Concentration: 0.1000 - UGllOOCM2 

Location Info: CEILING 
Room No: HIGH BAY 

LOCatiOn Info: HOLE 

malyte: BERYLLIUM AND BE COMPOUNDS (AS BE) Room No: HIGH BAY 

Sample NumbedType: 865-0415200364-018 WIPE Hygienist: MIKE RICHEN 
Location Info: CEILING 

RoomNo: HIG 

Location Info: 

BERYLLIUM AND BE COMPOUNDS (AS BE) Room No: 
i. 

Con . <O.IOOO-UG 

Sample N#nber/Type: 865-04152003-54-0 WIPE Hygienist: MIKE RICHEN 
"I *- 

Location Info: CEILING 

malyte: BERYLLIUM AND BE COMPOUNDS (AS BE) Room No: HIGH BAY 

Concentration: 0.1000 - UGMOOCM2 

Location info: HOLE 
Room No: HIGH BAY 

'>\:/ 



Industrial Hygiene Information System 
IHISRSURFACE-SAMPLE Surface Sample Report 
Date: 04/29/2003 Page: 3 of 11 

RIN: 0321329 

Sample NumberlType: 865-04152003-54-023 WIPE Hygienist: MIKE RICHEN 
Location Info: "0" HANGER COMPOSITE 

Room NO: HIGH BAY 
Analyte: BERYLLIUM AND BE COMPOUNDS (AS BE) 

concentration: 0.1670 - UG1100CM2 

Sample NumberlType: 865-0415200364.024 WIPE Hygienist: MIKE RICHEN 
Location Info: CEILING 

Room NO: HIGH BAY 
Analyte: BERYLLIUM AND BE COMPOUNDS (AS BE) 

Concentration: c 0.1000 - UG1100CM2 

Sample NumberlType: 865-0415200364.025 WIPE Hygienist: MIKE RICHEN 
Location Info: CRACK 

Room No: HIGH BAY 
Analyte: BERYLLIUM AND BE COMPOUNDS (AS BE) 

Concentration: < 0.1OOO - UGllOOCM2 

Sample NumberlType: 865-04152003-54-026 WIPE Hygienist: MIKE RICHEN 
Location Info: CEILING 

Room NO: HIGH BAY 
Analyte: BERYLLIUM AND BE COMPOUNDS (AS BE) 

Concentration: c 0.1000 - UGMOOCM2 

Sample Numberllype: 865-041 5200364.027 WIPE Hygienist: MIKE RICHEN 
Location Info: CEILING 

Room No: HIGH BAY 
Analyte: BERYLLIUM AND BE COMPOUNDS (AS BE) 

Concentration: < 0.1000 - UGM 00CM2 

Sample NumberlType: 865-041 52003-54-028 BLANK Hygienist: MIKE RICHEN 
Location Info: 

Room No: 
Anal@: BERYLLIUM AND BE COMPOUNDS (AS BE) 

Concentration: c 0.1000 - UG 

Sample NumberlType: 865-04152003-56029 BLANK Hygienist: MIKE RICHEN 
Location Info: 

Room No: 
Analyte: BERYLLIUM AND BE COMPOUNDS (AS BE) 

Concentration: < 0.1000 - UG 

Sample NurnberlType: 865-0415200364-030 BLANK Hygienist: MIKE RICHEN 
Location Info: 

Room No: 
Analyte: BERYLLIUM AND BE COMPOUNDS (AS BE) 

Concentration: c 0.1000 - UG 

Sample Numbernype: 865-0415200364-031 WIPE Hygienist: MIKE RICHEN 
Location Info: TOP BEAM 

1 Room No: HIGH BAY 
Analyte: BERYLLIUM AND BE COMPOUNDS (AS BE) 

Concentration: c 0.1000 - UGMOOCMZ 

SamRle4mberlType: 865-0415200364-032 WIPE Hygienist: MIKE RICHEN 
Location Info: CEILING 

Analyte: BERYLLIUM AND BE COMPOUNDS (AS BE) Room NO: HIGH BAY 

Concentration: c 0.1000 - UGMOOCM2 

Sample NumberlType: 865-0415200364-033 WIPE Hygienist: MIKE RICHEN 
Location Info: HOLE 

Analyte: BERYLLIUM AND BE COMPOUNDS (AS BE) 
Concentration: < 0.1 000 - UGHOOCM2 

Room No: HIGH BAY 



IHISR-SURFACESAMPLE 

Industrial Hygiene Information System 
Surface Sample Report 

Date: 0412912003 Page: 4 of 11 

RIN: 0321329 

Sample Numbernype: 865-0415200364-035 WIPE Hygienist: MIKE RICHEN 
Location Info: CEILING 

Analyte: BERYLLIUM AND BE COMPOUNDS (AS BE) Room No: HIGH BAY 

Concentxation: < 0.1000 - UGMOOCM2 

Sample Numbernype: 865-041 5200364-036 WIPE Hygienist: MIKE RICHEN 
Location Info: CEILING 

h l y t e :  BERYLLIUM AND BE COMPOUNDS (AS BE) Room No: HIGH BAY 

Sample Numbermype: 865-0415200364-037 WIPE Hygienist: MIKE RICHEN 
Location Info: CEILING 

h i y t e :  BERYLLIUM AND BE COMPOUNDS (AS BE) . RoomNo: HIGHBAY 

Concentration: 0.1000 - UGMOOCM2 

Location Info: CEILING 

Analyte: BERYLLIUM AND BE COMPOUNDS (AS BE) Room No: HIGH BAY 

Location Info: CEILING 

Analyte: BERYLLIUM AND BE COMPOUNDS (AS BE) Room No: HIGH BAY 

Sample Numbernype: 865-0415200364-040 WIPE Hygienist: MIKE RICHE 
Location Info: CEILING 

Amlyte: BERYLLNJM AND BE COMPOUNDS (AS BE) Room No: HIGH BAY 

Concentration: 0.1000 - UGIlOOCM2 

Location Info: TOP BEAM 
Room No: HIGH BAY 

Analyte: BERYLLIUM AND BE COMPOUNDS (AS BE) 

Room No: HIGH BAY 

OMPOUNDS (AS BE) 

Anawe: BERYLLIUM AND BE COMPOUNDS (AS BE) 

Location Info: CRACK 

h i y t e :  BERYLLIUM AND BE COMPOUNDS (AS BE) Room No: HIGH BAY 

Sample NumberIType: 865-0415200364-046 WIPE 



Industrial Hygiene Information System 
IHISR-SURFACE-SAMPLE Surface Sample Report 

Page: 5 of 11 Date: 04/29/2003 

RIN: 0321329 

Sample NumberlType: 865-041 52003-54-046 WIPE Hygienist: MIKE RICHEN 
Location Info: ROOF DRAIN 

Room NO: HIGH BAY 
Analyte: BERYLLIUM AND BE COMPOUNDS (AS BE) 

Concentration: c 0.1000 - UGMOOCM2 

Sample Numbermype: 865-0415200354-047 WIPE Hygienist: MIKE RICHEN 
Location Info: CEILING 

Room No: HIGH BAY 
Analyte: BERYLLIUM AND BE COMPOUNDS (AS BE) 

Concentration: c 0.1000 - UGllOOCM2 

Sample NumberlType: 865-0415200364-048 WIPE Hygienist: MIKE RICHEN 
LO&iOn Info: CEILING 

Room No: HIGH BAY 
Analyte: BERYLLIUM AND BE COMPOUNDS (AS BE) 

Concentration: 0.1000 - UGllOOCM2 

Sample Numbermype: 865-0415200354-049 WIPE Hygienist: MIKE RICHEN 
Location Info: TOP BEAM 

Room No: HIGH BAY 
Analyte: BERYLLIUM AND BE COMPOUNDS (AS BE) 

Concentration: c 0.1000 - UGll OOCM2 

Sample NumberlType: 865-04152003-54-050 WIPE Hygienist: MIKE RICHEN 
Location Info: CEILING 

Room No: HIGH BAY 
Analyte: BERYLLIUM AND BE COMPOUNDS (AS BE) 

Concentration: c 0.1000 - UGllOOCM2 

Sample NumberlType: 865-04152003-54-051 WIPE Hygienist: MIKE RICHEN 
Location Info: CRACK 

Analyte: BERYLLIUM AND BE COMPOUNDS (AS BE) Room NO: HIGH BAY 

Concentration: c 0.1000 - UGllOOCM2 

Sample Numbermype: 865.0415200354-052 WIPE Hygienist: MIKE RlCHEN 
Location Info: CEILING 

Anaiyte: BERYLLIUM AND BE COMPOUNDS (AS BE) Room NO: HIGH BAY 

Concentration: c 0.1000 - UG1100CM2 

Sample Numbernype: 865-041 5200364453 WIPE Hygienist: MIKE RICHEN 
Location Info: HOLE 

Analyte: BERYLLIUM AND BE COMPOUNDS (AS BE) Room No: HIGH BAY 

Concentration: 0.1000 - UGllOOCM2 

Sample Numbermype: 865-0415200354-054 WIPE 

Analyte: BERYLLIUM AND BE COMPOUNDS (AS BE) 
Concentration: c 0.1 000 - UGlI 00CM2 

Room No: HIGH BAY 

Sample WmberlType: 865-041 52003-54-055 WIPE Hygienist: MIKE RICHEN 
Tocation info: CEILING 

Analyte: BERYLLIUM AND BE COMPOUNDS (AS BE) Room No: HIGH BAY 

Concentration: c 0.1000 - UG1100CM2 

Sample NumberlType: 865-0415200354-056 WIPE Hygienist: MIKE RICHEN 
Location Info: CEILING 

Analyte: BERYLLIUM AND BE COMPOUNDS (AS BE) Room No: HIGH BAY 

Concentration: c 0.1000 - UGllOOCM2 

Sample Numbermype: 865-0415200364-057 WIPE Hygienist: MIKE RlCHEN 



Industrial Hygiene Information System 
IHISR-SURFACE-SAMPLE Surface Sample Report 
Date: 04/29/2003 Page: 6 of 11 
RIM 03Z1329 

Sample Numbernype: 865-0415200364-057 WIPE Hygienist: MIKE RICHEN 
Location Info: CElLiNG 

Room No: HIGH BAY 
Analyte: BERYLLIUM AND BE COMPOUNDS (AS BE) 

Concentration: e 0.1000 - UGllOOCM2 

Sample Numbernype: 86544152003-54-058 BLANK Hygienist: MIKE RICHEN 
Location Info: 

Room No: 
Analyte: BERYLLIUM AND BE COMPOUNDS (AS BE) 

Concentration: < 0.1000 - UG 

Location Info: 
Room No: 

: 
Conce : ~0 .100O~UG 

BERYLLIUM AND BE COMPOUNDS (AS BE) 

Sample Numbermype: 865441 52003-54-060 BLANK Hygienist: MIKE RICHEN 
Location Info: 

Room No: 
ND BE COMPOUNDS (AS BE) 

Sample Numbermype: 865-0415200364-061 WIPE Hygienist: MIKE RICHEN 
Location Info: CEILING 

Room No: HIGH BAY 
h l y t e :  BERYLLIUM AND BE COMPOUNDS (AS BE) 

Concentration: e 0.1000 - UGllOOCM2 

Location Info: CEILING 
Room No: HIGH BAY 

Analyte: BERYLLIUM AND BE COMPOUNDS (AS BE) 

Location Info: HOLE 

Analyte: BERYLLIUM AND BE COMPOUNDS (AS BE) Room No: HIGH BAY 

Concentration: < 0.1000 - UGMOOCM2 

Sample Numbermype: 8654415200364-064 WIPE Hygienist: MIKE RICHEN 
L O d h  Info: CREVICEKRACK 

Room No: HIGH BAY 

Sample Numbermype: 865-0415200364-065 WIPE Hygienist: MIKE RICHE 
Location Info: CEILING 

r : BERYLLIUM AND BE COMPOUNDS (AS BE) 
Room No: HIGH BAY 

Conce : < 0.1 000 - UGIlOOCM2 

Sample A, + Nvbernype: 86544152003-54-066 WIPE Hygienist: MIKE RICHEN 
Location Info: CEILING 

Room No: HIGH BAY 
malyte: BERYLLIUM AND BE COMPOUNDS (AS BE) 

centration: e 0.1000 - UGMOOCM2 

Sample Numbermype: 865-0415200364-067 WIPE Hygienist: MIKE RICHEN 
Location Info: CEILING 

Room No: HIGH BAY 
Analyte: BERYLLIUM AND BE COMPOUNDS (AS BE) 

oncentration: c 0.1000 - UGllOOCMZ 



I Industrial Hygiene Information System 
IHISR-SURFACE-SAMPLE Surface Sample Report 
Date: 04/29/2003 Page: 7 of 11 

RIN: 0321329 

Sample NumberlType: 865-0415200354-068 WIPE Hygienist: MIKE RICHEN 
Location Info: BEAM 

Room No: HIGH BAY 
Analyte: BERYLLIUM AND BE COMPOUNDS (AS BE) 

Concentration: c 0.1000 - UGIlOOCM2 

Sample Numbernype: 865-0415200354-069 WIPE Hygienist: MIKE RICHEN 
Location Info: CEILING 

Room No: HIGH BAY 
Analyte: BERYLLIUM AND BE COMPOUNDS (AS BE) 

Concentration: < 0.1000 - UGllOOCM2 

Sample NumberlType: 865-0415200354-070 BLANK Hygienist: MIKE RICHEN 
Location Info: 

Room No: 
Analyte: BERYLLIUM AND BE COMPOUNDS (AS BE) 

Concentration: c 0.1000 - UG 

Sample NumberlType: 865-04152003-54-071 WIPE Hygienist: MIKE RICHEN 
Location Info: CEILING BY HOUSE VAC LINE 

Room No: HIGH BAY 
Analyte: BERYLLIUM AND BE COMPOUNDS (AS BE) 

Concentration: c 0.1000 - UGllOOCM2 

Sample NumberIType: 865-041 5200364-072 WIPE Hygienist: MIKE RICHEN 
Location Info: CRACK 

Analyte: BERYLLIUM AND BE COMPOUNDS (AS BE) Room No: HIGH BAY 

Concentration: c 0.1000 - UGMOOCM2 

Sample Numbermype: 865-0415200364-073 WIPE Hygienist: MIKE RICHEN 
L O d i O n  Info: CEILING 

Analyte: BERYLLIUM AND BE COMPOUNDS (AS BE) Room No: HIGH BAY 

Concentration: < 0.1000- UGllOOCM2 

Sample NumberlType: 865-0415200354-074 WIPE Hygienist: MIKE RICHkN 
L@On Info: TOP BEAM 

Analyte: BERYLLIUM AND BE COMPOUNDS (AS BE) Room NO: HIGH BAY 

Concentration: < 0.1000 - UG11OOCM2 

Sample NumberlType: 865-0415200344-075 WIPE Hygienist: MIKE RlCHEN . 
Location Info: WALL 

Analyte: BERYLLIUM AND BE COMPOUNDS (AS BE) Room NO: HIGH BAY 

Concentration: 0.1000 - UGllOOCM2 

Sample Numbernype: 865-041 5200354476 WIPE Hygienist: MIKE RlCHEN 
Location Info: WALL 

1' Room No: HIGH BAY 
Analyte: BERYLLIUM AND BE COMPOUNDS (AS BE) 

Concentration: c 0.1000 - UGllOOCM2 

SamplepmberlType: 865-041 5200354-077 WlPE Hygienist: MIKE RICHEN 
Location Info: WALL 

Analyte: BERYLLIUM AND BE COMPOUNDS (AS BE) Room No: HIGH BAY 

Concentration: 0.1000 - UG1100CM2 

Sample NumberlType: 865-0415200354-078 WIPE Hygienist: MIKE RICHEN 
Location Info: WALL 

Analyte: BERYLLIUM AND BE COMPOUNDS (AS BE) Room No: HIGH BAY 

Concentration: < 0.1000 - UGMOOCMZ 

Sample NumberIType: 865-0415200364-079 WIPE Hygienist: MIKE RICHEN 

5
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Industrial Hygiene Information System 
IHISR-SURFACE-SAMPLE Surface Sample Report 
Date: 04/29/2003 Page: 8 of 11 

RIN: 0321329 

Sample NumberKype: 865-041 5200354-079 WIPE Hygienist: MIKE RICHEN 
Location Info: WALL 

h l y t e :  BERYLLIUM AND BE COMPOUNDS (AS BE) 
Room No: HIGH BAY 

Concentration: 0.1000 - UGMOOCM2 

Sample Numberflype: 865-0415200354-080 WIPE Hygienist: MIKE RICHEN 
Location Info: WALL 

\ 
h l y t e :  BERYLLIUM AND BE COMPOUNDS (AS BE) 

Room No: HIGH BAY 

Concentration: 0.1000 - UGlIOOCM2 

Sample NumberKype: 865-0415200364-081 WIPE Hygienist: MIKE RlCHEN 
Location Info: WALL 

BERYLLIUM AND BE COMPOUNDS (AS BE) 
Room No: HIGH BAY 

Concentration: 0.1000 - UGllOOCM2 

Sample Numbernype: 865-0415200364-082 WIPE Hygienist: MIKE RICHEN 
Location Info: WALL 

h l y t e :  BERYLLIUM AND BE COMPOUNDS (AS BE) 
Concentration: c 0.1 000 - UG11OOCM2 

Room No: HIGH BAY 

Sample Numbernype: 865-0415200364-083 WIPE wgienist: MIKE RlCHEN 
LOcatiOn Info: WALL 

Analyte: BERYLLIUM AND BE COMPOUNDS (AS BE) Room No: HIGH BAY 

L O C d O n  Info: HANGER 

Analyte: BERYLLIUM AND BE COMPOUNDS (AS BE) Room No: HIGH BAY 

Concentration: < 0.1000 - UGllOOCM2 

Sample Numbernype: 865-0415200364-085 WIPE Hygfenist MIKE RICHEN 
Location Info: WALL 

Analyte: BERYLLIUM AND BE COMPOUNDS (AS BE) Room No: HIGH BAY 

Location Info: WALL 

on Info: CUT OUT, BARE WALL 

Concentration: < 0.1000 - UGllOOCM2 

Sampla#Tmber/Type: 865-041 5200364-088 WIPE Hygienist: MIKE RICHEN 
Location Info: WALL 

h l y t e :  BERYLLIUM AND BE COMPOUNDS 
Room No: HIGH BAY 

Concentration: < 0.1 000 - UGMOOCM2 

Sample NumberKype: 865-0415200364-089 WIPE Hygienist: MIKE fUCHEN 
Location Info: WALL 

OMPOUNDS (AS BE) Room No: HIGH BAY 



Industrial Hygiene Information System 
IHISR-SURFACESAMPLE Surface Sample Report 
Date: 04/2912003 Page: 9 of ii 
RIN: 0321329 

Sample Numbernype: 865-04152003-54-090 BLANK . Hygienist: MIKE RICHEN 
Location Info: 

Room No: 
Analyte: BERYLLIUM AND BE COMPOUNDS (AS BE) 

Concentration: < 0.1000 - UG 

Sample Numbernype: 865-0415200364-091 WIPE Hygienist: MIKE RICHEN 
Location Info: WALL 

Room No: HIGH BAY 
Analyte: BERYLLIUM AND BE COMPOUNDS (AS BE) 

Concentration: < 0.1000 - UG/100CM2 

Sample NumbedType: 865-04152003-54-092 WIPE Hygienist: MIKE RICHEN 
Location Info: WALL 

Room No: HIGH BAY 
Anal@: BERYLLIUM AND BE COMPOUNDS (AS BE) 

Concentration: < 0.1000 - UGfIOOCM2 

Sample Numbermype: 865-041 52003-54-093 WIPE Hygienist: MIKE RICHEN 
Location Info: BEAM, N SIDE 

Room No: HIGH BAY 
Analyte: BERYLLIUM AND BE COMPOUNDS (AS BE) 

Concentration: 0.1000 - UGIlOOCM2 

Sample Numberflype: 865-04152003-54-094 WIPE Hygienist: MIKE RICHEN 
Location Info: WALL 

Room No: HIGH BAY 
Analyte: BERYLLIUM AND BE COMPOUNDS (AS BE) 

Concentration: < 0.1000- UGMOOCM2 

Sample Numbernype: 865-04152003-56095 WIPE Hygienist: MIKE RICHEN 
Location Info: WALL 

Room No: HIGH BAY 
Analyte: BERYLLIUM AND BE COMPOUNDS (AS BE) 

Concentration: < 0.1000- UGllOOCM2 ' 
Sample Numbernype: 865-041 5200364-096 WIPE Hygienist: MIKE RCHEN 

Location Info: WALL 
Room No: HIGH BAY 

Analyte: BERYLLIUM AND BE COMPOUNDS (AS BE) 
Concentration: < 0.1000 - UG1100CM2 

Sample Numbermype: 865-041 5200364-097 WIPE Hygienist: MIKE RICHEN 
Location Info: WALL 

Room No: HIGH BAY 
Analyte: BERYLUUM AND BE COMPOUNDS (AS BE) 

Concentration: 0.1000 - UGIlOOCM2 

Sample Numbernype: 865-041 5200364098 WIPE Hygienist: MIKE RICHEN 
Location Info: WALL 

c Room No: HIGH BAY 
Analyte: BERYLLIUM AND BE COMPOUNDS (AS BE) 

Concentration: < 0.1000 - UGllOOCM2 

SamQle_iSS.mber/Type: 865-041 5200364-099 WIPE Hygienist: MIKE RICHEN 
Location Info: UNDER FIBERGLASS 

Room No: HIGH BAY 
Analyte: BERYLLIUM AND BE COMPOUNDS (AS BE) 

Concentration: < 0.1000 - UGHOOCM2 

Sample Numbernype: 865-041 5200364-100 BLANK Hygienist: MIKE RICHEN 
Location Info: 

Room No: 
h l y t e :  BERYLLIUM AND BE COMPOUNDS (AS BE) 

Concentration: < 0.1000 - UG 

Sample Numbernype: 865-041 52003-54-101 WIPE Hygienist: MIKE RICHEN 



I ,  I 

Industrial Hygiene Information System 
IHISR-S URFACE-SAMPLE Surface Sample Report 
Date: 04/29/2003 Page: i o o f i l  

RIN: 0321329 

Sample Numberfrype: 865-04152003-54-101 WIPE Hygienist: MIKE RICHEN 
Location Info: WALL 

Analyte: BERYLLIUM AND BE COMPOUNDS (AS BE) 
Room No: HIGH BAY 

Concentration: < 0.1000 - UGMOOCM2 

Sample NumberCType: 865-04152003-54-102 WIPE Hygienist: MIKE RICHEN 
Location Info: TOP OF BEAM 

Analyte: BERYLLIUM AND BE COMPOUNDS (AS BE) 
Concentration: 0.2180 - UGllOOCM2 

Sample Numberfrype: 865-0415200354-103 WIPE Hygienist: MIKE RICHEN 
Location Info: WALL 

halyte: BERYLLIUM AND BE COMPOUNDS (AS BE) 
R-No: HIGHBAY 

Concentration: < 0.1000 - UGllOOCM2 

Location Info: WALL 

Analyte: BERYLLIUM AND BE COMPOUNDS (AS BE) 
Room No: HIGH BAY 

Concentration: 0.3460 - UGIIOOCMZ 

Sample Numbernype: 865-041 52003-54-1 05 WIPE Hygienist: MIKE RlCHEN 
Location Info: TOP OF DUCT 

Analyte: BERYLLlUM AND BE COMPOUNDS (AS BE) 
RoomNo: HIGHB 

Hygienist: MIKE RICHE 
Location info: WALL 

halyte: BERYLLIUM AND BE COMPOUNDS (AS BE) 
Room No: HIGH BAY 

Concentration: < 0.1000 - UGMOOCMZ 

Sample Numbermype: 865-04152003-54-107 WIPE Hygienist: MIKE RICHEN 
Location Info: WALL 

BERYLLIUM AND BE COMPOUNDS (AS BE) 
Room NO: HIGH BAY 

Concentration: 0.1000 UGMOOCM2 

Sample Numbermype: 865-04152003-!i4-108 WIPE Hygienist: MIKE RICHEN 
Location Info: WALL 

Room No: HIGH BAY 
Analyte: BERYLLIUM AND BE COMPOUNDS (AS BE) 

Concentration: < 0.1000 - UGMOOCM2 

Sample Numbermype: 865-04152003-54-109 WIPE Hygienist: MIKE RICHEN 
Location Info: WALL 

r Analyte: BERYLLIUM AND BE COMPOUNDS (AS BE) 
Room No: HIGH BAY 

Concentration: < 0.1000 - UGll00CM2 

Sample Ngmbermype: 865-041 52003-54-1 10 WIPE Hygienist: MIKE RICHEN 

* focationInfo: BRACKET 
Room No: AY 

BERYLLIUM AND BE COMPOUNDS (AS BE) 
Concentration: < 0.1000 - UGlIOOCM2 

Sample NumberlType: 865-0415200364-112 WIPE ienist: MIKE RlCHEN 
Location Info: WALL 

halyte: BERYLLIUM AND BE COMPOUNDS (AS BE) Room No: HIGH BAY 

152003-54-113 WIPE 



Industrial Hygiene Information System 
IHISR-SURFACE-SAMPLE Surface Sample Report 
Date: 04/29/2003 Page: I1  o f i f  
RIN: 0321329 

Sample Numberltype: 865-04152003-54-1 13 WIPE Hygienist: MIKE RICHEN 
Location Info: WALL 

Room No: HIGH BAY 
Analyte: BERYLLIUM AND BE COMPOUNDS (AS BE) 

Concentration: < 0.1000 - UGMOOCM2 

Sample Numberltype: 865-041 52003-54-1 14 WIPE Hygienist: MIKE RICHEN - -  
Location Info: WALL 

Room No: HIGH BAY 
Analyte: BERYLLIUM AND BE COMPOUNDS (AS BE) 

Concentration: 0.1000 - UGllOOCM2 

Sample Numberfrype: 865-04152003-54-115 WIPE Hygienist: MIKE RlCHEN 
Location Info: WALL 

Room No: HIGH BAY 
Analyte: BERYLLIUM AND BE COMPOUNDS (AS BE) 

Concentration: < 0.1 000 - UGMOOCM2 

Sample Numberfrype: 8 6 5 4 1  5200364-1 16 WIPE Hygienist: MIKE RICHEN 
Location Info: R 

Room No: HIGH BAY 
Analyte: BERYLLIUM AND BE COMPOUNDS (AS BE) 

Concentration: 0.3980 - UGMOOCM2 , 

Sample Numberltype: 865-04152003-54-1 17 BLANK Hygienist: MIKE RlCHEN 
Location Info: 

Room No: 
Analyte: BERYLLIUM AND BE COMPOUNDS (AS BE) 

Concentration: < 0.1000 - UG 

Sample Numberfrype: 865-041 52003-64-1 18 BLANK Hygienist: MIKE RICHEN 
Location Info: 

Room No: 

Analyte: BERYLLIUM AND BE 
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Johns Manville 

COVER PAGE 

April 25,2003 

S h q  Scaggiari 

Johns Manville Corporation 
10100 West Ute Avenue (80127) 
P.O. Box 625005 
Littleton, CO 80162-5005 
Tel: (303) 978-3724 

Labomtory Report ID: 03012403 

. .  

Rocky Flats Environmental Technology Site 

10808 Highway 93, Unit B Subcontract Number: KH020005 
G~lden,CO 80403-8200 RIN: 0321329 

Requestor: N. Richen 
P.OJCharge Code: EED50285 

Laboratory Name: Johns Manville IH Lab 

Dear h4s.Scaggia1-L 

The Johns Manville Industrial Hygiene Laboratory has performed the following analytical testing services as 
requested The results were calculated based upon the information supplied on the submission form. All 
laboratory data have been filed and are available upon request. The Johns Manville Laboratory is accredited by 
the American Industrial Hygiene association (AIHA) in the industrial hygiene program (Certificate #056), and 
participates in the AMA ELPAT program. 
If you have any questions, please call (303) 978-2584. 

i@ that this electronic image, and all hardcopies produced from this image, accurately represents the data and 
is in compliance with the WETS specific requirements, both technically and for completeness, other than the 
conditions detailed above or in the sample data package narrative. Release, by submission through email, the data 
contained in this electronic image and the computer-readable EDD (as applicable), has been authorized by the 
laboratory Manager or the Manager's designee. 

Scott Steiner 
Industrial Hygiene Project Manager 
April 25,2003 

Page I of 22 



Apd 25,2003 Laboratory Report ID: 03042403 

Laboratory Name: 
Subcontract Number: KH020005 
m 0321329 
Requestor: N. Richen 
P.O./Charge Code: EED50285 

Johns Manville IH Lab 

Scope of Work 

? Page 2 of 22 
\i, 



April 25,2003 

032 1329-073.00 1 
0321329-074.001 
0321329-075.001 

Laboratory Report ID: 03042403 
Laboratory Name: 
Subcontract Number: KH020005 
R m  0321329 
Requestor: N. Richen 

P.OJCharge Code: EED50285 

Johns Manville IH Lab 

865-041 52003-054-074 03042403-073 IHOlD104 SWIPE PBO30424-G 
865-04 152OO3-054-075 03042403-074 IHOlDl04 SWIPE PB030424-G 
865-04152003-054-076 03042403-075 M01D104 SWIPE PB030424-G 

0321329-076.001 865-04152003-054-077 
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Laboratory Report ID: 03042403 

Laboratory Name: 
Subcontract Number: KH020005 
RIN: 0321329 
Requestor: N. Richen 
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Johns Manville IH Lab 
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NARRATIVE 

The laboratory did not encounter any problems or questions associated with the receipt of  samples into the 
laboratory. All samples identified on the Chain-of-Custody (COC) form were received and accepted in good 
condition with tamper-resistant seals intact. 

whatman 4 or Whatman 4 1 swipe samples were submitted in this project and analyzed for the identification and 
quantitation of  beryllium in accordance with Line Item Code (LIC), IHOlD104. The methodology does not define 
any required specific holding times for the compound on the sampliig media. Results of  the sample analyses were 
generated and reported by the specified turn-around time (TAT). 

The laboratory preparation o f  samples in this project was performed following laboratory Standard Operating 
Procedure (SOP), IH M-1.02, Revision N. Additional references to the preparation technique o f  this sample type are 
addressed in EPA Method, 3015A and CEM Application Procedure, MS-9. The samples were prepared using the - 
CEM Microwave Sample Preparation System, Model MDS 2000. The instrumental sample analysis for these 
samples follows SOP, M M-1.04, Revision N, which covers the analytical procedure outlined in OSHA method, ID- 
125G. Start-up and calibration o f  the Inductively Coupled Piasma-Atomic Emission Spectroscopy (ICP-AES) 
iustrument are performed following manufacturer’s instructions and are addressed in SOP, IH M-1.03, Revision N. 

Results of  all calibration verifications (initial and continuing), method blanks (calibration and matrix), Laboratory 
Control Samples (LCSs), Laboratory Control Sample Duplicates (LCDs) and internal QNQC program monitOring 
standards for thi analytical batch are within acceptable limits as specified in Statement of  Work (SOW) module, 
Mol-D.3. / 
The internal quality control procedures for statistical monitoring of  analytical data to ensure the production of 
quality results with continuing high validity are addressed in the JMTC IH Laboratory Quality Assurance Manual, 
Section 10.0. Results o f  all method-specific QC assessments for this analytical batch are within acceptable limits in 
accordance with SOW module, IHO1-D.3. 

The btrument Detection Limit (IDL) has been determined to be 0.00028 pdml Using the ICP-AES instnment, 
Perkin Elmer - Optima model 3000DV. Method Detection Limit (MDL) determinations are performed in 
accordance with the EPA Method contained in 40 CFR Part 136, Appendix B. The MDL for beryllium on the 
Whatman swipe matrix by ICP-AES has been determined to be 0.012 pg/swipe. These values meet the required 
detection limits for SOW module, IHO1-D.3. The sample batch did not require any sample re-analyses due to 
dilutions or any anomalies. The qualifiers used for the results page are “U“ for non-dekct and “J” for levels greater 
than the MDL, but less than the Reporting Limit. 

The JMTC IH Analytical Laboratory is accredited by the American Industrial Hygiene Association (AIHA) in the 
industrial hygiene program (Certificate N. 056) and continues to rate proficient within the Proficiency Analytical 
Testing (PAT) program. This program is designed for laboratories involved in analyzing samples taken in the 
workplace environment. The JMTC IH Analytical Laboratory is also accredited in the Environmental Lead 
Laboratory Accreditation Rogram (ELLAP), which is recognized by the EPA National Lead Laboratory 

P reditation Program (IKLAP). This program accredits and monitors performance o f  laboratories testing for lead 
ronmental samples such as paint, soil, dust wipes and air. 

= 
-?? 

Page 15 of 22 



f 

8 
0 
e4 

. 



5 
iEi 
a.l 
n 3 



E 

B 

i. 

m 
0 
0 
cl 

cl 
vi 

m 1 

L 
N 
N 
0 
00 

Q 
m a 

* 

r 

n 



8 
0 rn 



A 

i- 

0" 
0 
(v 

(v 
uii 

M u 
W 
5 



t I CI 
CY m 
0 m 
8 
W 

I lil 
2) f 

m 

I 

i 3 u 

8 
0 
hl 



.- 

I 



I? 

_ _  I -  

n n  

h f  d d  
P I P I  
Y Y  

n 

1 d 

d 
z 
h . 

. I  

I 



W 

U U  
d r l  

6 : :  
i t ' i i  
bs" Ir 

i- 



-8 

9 
a 

11 Q 

i 

g /$ 

a ( a  

n 

1 w 

d 

t 

(Y 

n 
U 

i 
u 
rl 
.4 
k 

A 
3 I 

Pl 0 
H 
\ 
In 
PI 
rl 

I 

n 

1 w 

d 

6 

PI 
U - . 

s" 
U 
rl 
4 
k 
8 
PI 

3 I 

Pl 0 
H 
\ 
m 
PI 
rl 

n 

h .I 

c 
PI 
U 
h . 

i 
W 

u 
rl 
4 
k 

8 

x 

Ii 
# 
3 
\ 
n 
PI 
rl 

R 

B .I 

d 

t 

PI 
U 

h 

i 
u 
rl 
rl 
k 

a 
4 I 

Pl :: 
\ 
n 
N 
I4 

I 
I I I 

T-l 



7 
I 1 . -  - - ...................... . 

......... 
..-i 

I 
3a ga 
$9 I zl 

I I I I 
I I I 
n 

E .r. 
ci 

n 
Y 

a 

1 B 
s 
c 

n 

f * 
ci 

n 
Y 

n 

f V 

d 
PI 
Y 

4 
2 
0 
U 
rl 
4 
k 
e 

. P I  

i I 

PI 

\ 

c( 
rl 

8 
n 

n E .I 

c 

6 

' 3  

z 
n 

i! 
V 
r4 
4 
k 
0 
PI 

fi 
8 
\ 
n 
ci 
rl 

n 

f V 

c 
PI 

n 
Y -  . 

f 
n 
0 

$: 

fi 
8 

& 
r4 
4 
k 

3 
\ 
n 
ci 
d 

I sld IC Id 

ij 
8 

Fl I 

I 
I 



- 
n 

B * 
I? 
n 

- 
n 

3 * 
N 
n 
Y . 

n 

1 

c 
i 

* 
n 
I? . 
e 

U 

U 
rl 
rl 
k 
0 a 

2 

i! I 

k 
0 
H 
\ 

N 
rl. 

n- 

c1 

h .c 

c 
N 
n 
U . 

i 
U 

U 
rl 
rl 
k 

a 

2 

e 

3 
d, w 
\ 
n 
N 
rl 

n f n  I C .  

ji- 

i! I 

PI 
U 
H 
IC n 
N. 
rl 

N 
rl 



. 

--- 
I ._ ~ -I 

+ I 

n 

3 .c 

Y i 

e 

PI 
a 
Y 

4 
r) 
rl 
4 
b 

(9 
a 

4 I 

PI 
# 

! 
\ 
m 

0 

h 

c 
* 
n 
f! . 

n 

h .r 
PI 
U 

n 

3 d 

Y d.  

PI 
Y 
c, . 

.i 
2 
0 
U 
rl 
4 
k 

d 
1 I 

a u 
H 
\ 
n 
3 

n 

h .r 

c 
9 
6 

PI 
Y 

c5 

U 
t i  
4 
k 

Q 
a 

m 
3 I 

a 

\ 
n 
8 
:: 

. 4 

g g-- 
f. 1 

c 
2 - '  e 
r) 
r( 
4 
k 
a 
Q d Id 

0 
i 

C 
- 0  

f >. Z U  

ia a - : I - - -  - . . - I - .  . I ~ 

I 



=z+ 
.. . - 

. ~ .. 

I 

I-- 
Z u  X a  
3 1  

121 + 
n 

h * 

Y i 

il 

3 PI 

PI 
Y 
h 

I: 
0 
U 
rl 
rl 
k 

0 
19 

8 
\ 

PI 
rl 

m 

n 

h * 

Y i 

i 

L? 
n 

Il 

U 
rl 
rl 
k 

:: 

a' 
3 I 

PI 

\ 
in 
8 
2 

n 

h * 

-i Y 

i 

N 
Y 

n 

Il 

U 
rl 
rl 
k 

:: 

d 

ti 
8 
3 
\ 
n 
N 
rl 

n 

h * 

Y d 

s 

3 

2 
c. 
1 

z 
JJ 
rl 
li 
k 

d 

6 H 
\ 
n z 

n 

f * 

Y i 

i 

L? 
n 

E 
0 
U 
rl 
li 
k 

PI e 

1 
PI 

\ 

m 
rl 

8 
n 

3 
C 

Y i d  r 
2 
e 
U 
rl 
4 
k 

a 
P u 
rl 
4 
k 

a' la 
9 3  I I 

P I P I  

\ \  

N N  
r l r l  

: : #  
n n  

L !--I--- 
> '  

I 



... 
Xa Xa 22 122 

Qa Qu I2 I I t  
n E * 
z 
n . 

n H .I 

d 
I 

z 
n . 
0 

2 
0 u 
rl 
4 
k 

d 

A 
8 
9 
\ 

PI 
d 
n 

2 2' 
'0 0 u u  
r l r l  
r l r l  k h  

- - I  

- 
a a  -T c n c n  

P 

t- 
E 

w 
0 -  
i5 a 
tr cn 

w 
0 
i5 a 
1.- 
0 

. . .  

I 

- 



.. 1 
F e; 



mg. Ludhrm wg. Ludlm mg. 
Model 2929 Model 2929 Model 

CalDue 6-11-03 CdDue 6-9-03 
- 

% -  
Mod& 2929 

w ,L- 
Modei 2929 
serial# 176102 
C a l h  6-9-03 

176082 
callhe 6-11-03 CalDUe 7-9-03 I 

Bkg. 71.8 cpmp 
Eflticiiency 40.8 % 
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Pre-Demolition Survey Report, Building 865 High Bay 
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ENVIRONMENTAL ‘TECHNOLOGY SITE, 

INSTRUMENT DATA 
Mfg. Ludlum Mfg. Ludlum Mfg. NA Survey type: Contamination 
Model 2929 Model 2929 Model Building: 207 Tank 
Serial # 147727 Serial If 105885 Serial # Location: Inside Tank 
Cal Due 1 /I 2/03 Cal Due 3/26/03 Cal Due Purpose: Post Sludge Removal 
Bkg. 0.3 c p m a  Bkg. 0.2 c p m a  Bkg. ?;-& + $( f A 4 - l  G e  

Efficiency 33.5 % Efficiency 36.9 % Efficiency RWP #: 02-RISS-024 
MDA 1 8  d p m a  MDA 18  d p m a  MDA NA 

Mfg. Ludlum Mfg. Ludlum Mfg. NA 
Model 2929 Model 2929 Model 
Serial # 147727 Serial # 105885 Serial # 
Cal Due 1 I1 2/03 Cal Due 3/26/03 Cal Due 
Bkg. 56.0 cpmp Bkg. 59.2 cpmp Bkg. RCT: NA NA NA 
Efficiency 42.9 % Efficiency 38.3 % Efficiency V Print name Signature Emp. k 
MDA 205 d p m a  M D A  205 d p m a  MDA NA 

Date: 12/13/02 Time: 1000 

’RNLREN#: NA 
:omments: Survev Performed followinasludae removal. 

SURVEY RESULTS 

ALPHA BETA 
LOCATION/DESCRIPTION Swipe Direct Wipe Swipe Direct Wipe 

Swipe 
# 

3-PRO-164-RSP-07.01 (effective 7/12/01) Page 1 of 2 



Drawing Showing Survey Points 

207 TANK 

Tank is posted: 1 
n? A 

0 

3-PRO-I 64-RSP-07.01 (effective 7/12/01) Page 2 of 2 



Mfg. Ludlum 
Model 2929 

Mfg. NE Electra 
Model DP-6 
Serial # 3252 
Cal Due 2/6/03 
Bkg. 6 c p m a  

Efficiency 21.8 % 

MDA 65 d p m a  

Mfg. NE Electra 

Serial # 147727 

Survey type: Contamination 
Building: 207 Tank 
Location: Inside Tank 
Purpose: Characterization 

I .  

,h \*Eq'-3,- + -F~&C'C i-r Ge.  

RWP # 02-RISS-024 

Date: 12/24/02 Time: 1100 

Cal Due 1 /I 2/03 

Efficiency 42.9 % Efficiency NA % Efficiency 31.6 % 
MDA 205 d p m a  MDA 205 d p m a  MDA 314 dpmP 

Bkg. 0.5 c p m a  

Efficiency 33.5 % 
MDA 18 d u m a  

Mfg. Ludlum 
Model 2929 
Serial # 147727 
Cal Due 1 /I 2/03 

Mfg. Ludlum 
Model 2929 
Serial # NA 
CalDue NA 

~ ~~ 

Bkg. NA c p m a  

Efficiency NA % 

MDA 18 d p m a  

Mfg. Ludlum 
Model 2929 
Serial # NA 
CalDue NA 

Model DP-6 IR
Serial # i i I 
Cal Due 

Bkg. 58.7 c p m p  Bkg. NA cpmp Bkg. -1RCT: 

'RN/REN # : NA 
Jomments: NA 

SURVEY RESULTS 

LOCATION/DESCRIPTION 

bate Reviewed: 

3-PRO-I 64-RSP-07.01 (effective 711 2/01) Page 1 of 3 



ALPHA BETA 

3-PRO-164-RSP-07.01 (effective 7/12/01) Page 2 of 3 



3-PRO-164-RSP-07.01 (effective 7/12/01) Page 3 of 3 



Model 2929 Model 
Serial # 109534 Serial ## 

Cal Due 3/30/03 Cal Due 

Efficiency 34.5 % Efficiency 

Mfg. Ludlum Mfg. 
Model 2929 Model 
Serial # 109534 Serial # 
Cal Due 3/30/03 Cal Due 

Bkg. 73.8 cpmp Bkg. 

PRN/REN ## : NA 
Comments: Tank to remain posted as CA during demolition. 

SURVEY RESULTS 

ALPHA BETA 
LOCATl ON/DESCRI PTI ON Swipe Direct Wipe Swipe Direct Wipe 

Swipe 

Date Reviewed: (&-q& RS Supervision: I 
I Signature Emp. # - 

3-PRO4 64-RSP-07.01 (effective 7/12/01) Page 1 of 4 



3-PRO-I 64-RSP-07.01 (effective 7/12/01) 
I’ 

Page 2 of 4 



TANK 20 

Center Support 
Beam 

Expanded View of 
Line Cut Area 

Indicates areas of 
contamination 

Cut Line Road Base Tank 
/ \  (Rocks) 

3-PRO4 64-RSP-07.01 (effective 711 2/01) Page 3 of 4 



Drawing Showing Survey Points 

3-PRO-164-RSP-07.01 (effective 711 2/01) Page 4 of 4 
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Pre-Demolition Survey Report, Building 865 High Bay 
Rocky Flats Environmental Technology Site 
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Model 2929 Model 
Serial # 109534 Serial # 

Cal Due 3/30/03 Cal Due 

MDA 18 dprna MDA 

Mfg. Ludlum Mfg. 
Model 2929 Model 
Serial # 109534 Serial # 
Cal Due 3/30/03 Cal Due 

NA 1 NA NA Bkg. 74.2 cprnp Bkg. 
Print name Signature Emp. f, 

P R N m N  ## : NA 
Comments: Cut 2" section of floor around drain line to allow removal of floor without disturbing drain line. 
Survey performed on cut line prior to reapplication of CC Fix. 

SURVEY RESULTS 

LOCATION/DESCRIPTlON 
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Building 865 Small-Scale Floor Demolition Test 

Executive Summarv 

A small-scale floor and floor-seam demolition test was conducted on the Bldg. 865 High 
Bay contaminated cement slab to assess potential impacts to workers & the environment 
during future dismantlement. Contaminated slab/pit removal is likely to occur after 
demo of the uncontaminated walls and ceiling. The High Bay floor has widespread fixed 
contamination from depleted Uranium (DU) and low levels of Beryllium (Be) 
contamination and must be disposed of as LLW. Although the slab will be pre- 
encapsulated, its dismantlement might occur in a condition open to the surrounding 
environment. 

A Brokk Model-250 hydraulic hammer was used to dismantle a contaminated floor area of 
about 200 Sq. Ft., including floors, pedestals and floor seams with high levels of fixed beta 
contamination and low levels of Be contamination. Some floor-seam caulking removal was 
also done with a hammer chisel after the Brokk tests. Contamination from both DU and Be 
was isolated before the Brokk test by applying a fixative layer of CC-Wet and CC-Fix N 1/8" 
thick. Low-volume radiological air & Be air samplers surrounded the test area on each 
side. 

Conditions Before Test 

Overall findings from all tests conducted are summarized below. 

I -  

No airborne radioactivity above 2% DAC was seen on either low-volume air samplers nor 
personnel lapel samplers, despite major disturbance of floor & dispersal of dust. Airborne 
concentrations of radiological contaminants were far below the 30% DAC 10 CFR-835, 
OccuDational Radiation Protection regulatory threshold for respirators. 
Removable alpha and removable beta contamination did not increase from floor disturbances. 
No beryllium was detected from either area air samplers surrounding Grid #9, or from individual 
lapel air samplers worn by test personnel. 
Despite the significant amount of dust produced during the test removable beryllium 
contamination on floors was less after the test than before. 
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Building 865 Small-Scale Floor Demolition Test 

Backa round 
The Bldg. 865 upper walls and ceiling remain relatively uncontaminated from past DOE 
operations, and are expected to pass Pre-Demolition Surveys (PDS) and be disposed of 
as sanitary wastes. The 22,500 Sq. Ft. High Bay concrete slab floor has elevated fixed 
beta contamination from DU and low levels of removable Be contamination on it. The 
floor-seams or "cracks" exhibit the highest levels of fixed beta activity, that in some 
locations approach 700,000 dpml100 cm2. Removable Be levels on the High Bay slab 
range between < 0.1 micrograms (pg)/lOO cm2 to about 2 pg/lOO cm2. 

Because of low removable DU and Be contamination levels of the High Bay slab, it has 
been proposed that with appropriate engineering controls, the slab could be safely 
demolished "in the open" with heavy industrial equipment, after wall and ceiling release 
& dismantlement, within occupational and environmental guidelines. It was felt that 
if radiological & Be contamination were properly isolated under an aggressive fixative 
layer, and with normal dust suppression techniques, only minimal contaminants should 
disperse during heavy equipment demolition operations. The degree of contamination 
dispersal should be negligible, and not occasion any additional subsurface soil 
remediation or hazards to construction workers performing demolition operations. 

To test potential effects of slab demolition, a sma 
id #9 of the Bldg. 865 High Bay. Grid #9 w 
average fixed DU beta contami 

purpose of the testing conducted w 

n test was done 

The Brokk-test was done 
The test purpos 

t was decided the Brokk hydraulic 
er-chisel crack distu 

& misting, in order to allow bounding airborne conditions for DU and Be contamination 
spread to be measured. Airflow tests done immediately prior to starting floor demo 
identified the predominant direction of airflow being from the Northwest to the 
Southeast. Fixed area samplers were placed in the downwind zone. Test personnel 
as much as practicable avoided the downwind zone. Air samplers for both Be and 
radiological contaminants were placed very close to the test area perimeter ( ~ 1  meter 
from the edge), as well as further out at about 3 meters. Four area Be air samplers 
were put into place on each side of the test area, and two low-volume air samplers 
deployed for radiological purposes (on the south & west sides of the test area). 
Test personnel were monitored with individual personnel air samplers for both Be and 
radiological contamination. Personnel wore full Anti-Cs, respirators, hoods, taped 
openings, and multiple gloves & booties. Full time RCT and IH&S coverage were 
present throughout the entire test duration of 1-hour. 
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Building 865 Small-Scale Floor Demolition Test 

Rad ioloa ica I Resu Its 

Table 1 summarizes radiological conditions before fixative application. Fifty swipes for 
removable contamination were taken on floors, pedestals & cracks. All swipes were 
< MDA for both removable alpha & beta. Direct alpha readings at thirty floor locations 
averaged < 100 dpm/l00 cm2 total alpha. Fixed beta contamination in cracks was 
substantially higher than on flat surfaces of the slab, with average fixed beta activity 
seen on the slab running - 8500 dpm/l00 cm', and in the pedestal sides & cracks - 
96,000 dpm/l00 cm2. The maximum level of beta contamination seen in cracks was N 

605,000 dpm/l00 cm2. Some of the crack destructive testing was done using the Brokk 
hydraulic pick, and some done manually with an electric hammer chisel. However, 
under all test conditions, no generation of airborne nor dispersal of removable 

Table 1 

Contamination Results - Before Test 

dpd100 cm2 Comments 
Fixed Beta 

7,000 Direcvfixed beta activity before CC-Wet & CC-Fix 
7,000 Directffixed beta activity before CC-Wet & CC-Fix 
7,350 Directlfixed beta activity before CC-Wet & CC-Fix 
6,300 Directlfixed beta activity before CC-Wet & CC-Fix 
7,018 Directlfixed beta activity before CC-Wet & CC-Fix 
5,250 Directffixed beta activity before CC-Wet & CC-Fix 

15,400 Direcfffixed beta activity before CC-Wet & CC-Fix 
7,700 Directlfixed beta activity before CC-Wet & CCRx 

5,250 Direcvfixed beta act 
13,563 Directdixed beta activity before CC-Wet & 

5,250 Directlfixed beta activity before CC-We 
10,500 Directlfixed beta activity before C 

144,000 Caulk & expansion joint removed by hammer chisel 
604,800 Caulk & expansion joint removed by hammer chisel 
72,000 Caulk & expansion joint removed by hammer chisel 
54,000 Caulk & expansion joint removed by hammer chisel 
72,000 Caulk & expansion joint removed by hammer chisel 
32,400 Caulk & expansion joint removed by hammer chisel 
10,800 Caulk & expansion joint removed by hammer chisel 
10,800 Caulk & expansion joint removed by hammer chisel 
12,960 Caulk & expansion joint removed by hammer chisel 
23,040 Caulk & expansion joint removed by hammer chisel 

Contamination Summary Data 
1 Abha &. Beta Swbes <MDA 1 50 I MDAs for removable A&B varied 

Average Alpha Direct I c 1 00 I dpmll00 cm2 fixed alpha 
Floor Averaae Beta I 8.481 IdDm/l00 cm2 fixed beta 

Crack Average Beta I 96,317 Idpm/lOO cm2 fixed beta 
43.615 Idom/l00 cm2 fixed beta Floor + Crack Averaae Beta I 
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Building 865 Small-Scale Floor Demolition Test 

contamination from DU was noted. There were no above-limit airborne results on any 
low-volume air sampler or personnel lapel air sampler deployed. This, coupled with the 
conservative bounding conditions of tests, indicates that with appropriate fixative, slab & 
pit destructive removal should also not generate any contamination or airborne 
radioactivity above DOE limits. This will need corroboration by the Site Clean Air Act 
compliance staff, to ensure that 40 CFR-Part 61, Subpart H (National Emission Standards 
for Emissions of Radionuclides Other Than Radon for Department of Energy Facilities) is 
complied with, and that emissions of radionuclides to the ambient air shall not cause any 
member of the public to exceed an effective dose equivalent of 10 mrem/yr. 

Table 2 
Airborne Radioactivitv Readinqs - Durincl Test 

Conditions At Beainninq of Test 
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Building 865 Small-Scale Floor Demolition Test 

Bervllium Results 
Project Industrial Hygiene collected removable beryllium wipe and air samples as part of 
the small-scale test. Surface sample collection consisted of removable beryllium wipe 
samples in the area of the test prior to and after the break up of concrete. Air sampling 
consisted of area air monitors surrounding the test area and lapel samplers on test 
personnel. 

SURFACE SAMPLE RESULTS 

I I 
Removable Bervllium Wipe Results 
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Building 865 Small-Scale Floor Demolition Test 

Twenty pre-test wipe samples were collected in Grid #9. Twelve of these samples had 
detectable levels of beryllium ranging from 0.13 to 0.57 pg/100cm2, which was typical of 
ambient removable Be conditions in the Bldg. 865 High Bay. 

Twenty-nine post-test samples were collected. In  addition to wipe samples at all pre-test 
locations, additional Be wipes were taken of the "Boundary Worker" sample pump, in 
concrete debris piles, and on the outer arm, front left outrigger and the hammer tip of the 
Brokk. One sample located in the Southwest corner of Grid #9 indicated 0.34 pg/100cm2. 
Since this location was not encapsulated, this reading may have simply reflected High Bay 
background Be conditions. All other post-test Be wipe results were nondetectable. Results 
after the test were less than the levels collected before, indicating that there was not 
significant levels of "fixed Be" within the cement matrix or cracks disturbed. 

AIR SAMPLE RESULTS 

Air sampling consisted of the 
samples on all personnel pres 
hour duration of the test. Airflow direction as determined by smoke tubes during the test 
was from the Northeast to the Southwest. Four area air samples were collected 
surrounding the test and one area air sample was collected to approximate a stationary 
worker standing to the West of the Brokk hammer. This sample was downwind. All area 
air sample results were non detectable for beryllium. 

&ion of area samples surrounding the test and lapel 
Air samples were collected for the approximate one- 

Table 4 
Area Be Air SamDler Results 

Sample location 
Area sample West side <0.063 
Area sample North side <0.043 
Area sample East side <0.042 
Area sample South side <0.039 
Boundary Worker' <0.080 

Alt individual lapel air samplers on test personnel 
were no detectable beryllium air samples during any p 

eryllium. There 

Table 5 
LaDel Be Air Sampler Results 

Sample location I.IQ /M3 
Sample 6, RCT <0.08 
Sample 7, IH&S <0.08 
Sample 14, Brokk Operator ~ 0 . 0 8  
Sample 17, Rad Engineer <0.08 

A limiting case "Boundary Worker" lapel sampler was placed on the table 3'above floor level at the 
west edge of Grid 9 throughout the Brokk Test, diredly in the ai/now path. Thk location is considered 
"bounding"in that it sampled the hishest amounts of airborne debrrs from the Brokk. 
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Building 865 Small-Scale Floor Demolition Test 

Post-Test Radioloaical Contamination 
Table 6 summarizes contamination conditions after the Brokk test and also includes a 
summary of contamination from several follow-on electric hammer chisel destructive tests 
on crack sealant materials, Over 65 swipes for removable contamination were taken on 
floors pedestals & cracks in Grid #9 following the Brokk and the hammer-chisel tests. 
All of these swipes except two counted < MDA for both removable alpha & removable 
beta activity. Two of the post-test swipes read about 63 dpm removable alpha activity, 
an insignificant amount. General area direct alpha readings at thirty floor locations within 
Grid #9 remained unchanged, still averaging < 100 dpm/l00 cm'. Fixed beta of general 
areas in Grid #9 decreased (due to beta self-shielding from disturbed cement) to an 
average of 2600 dpm/l00 cm', as compared with the pre-test average on floor of N 8500 
dpm/l00 cm2. Crack & floor-seam average fixed beta contamination levels increased in 
most cases, suggesting that "chasing" beta contamination downwards between slab 
segments might be labor-intensive and ineffective. 

Conditions Near End of Test 

Page 9 



Building 865 Small-Scale Floor Demolition Test 

Table 6 

Contamination Results - After Test 
1 Survev I Fixed Beta! 1 
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Building 865 Small-Scale Floor Demolition Test 

Conclusions & Recommendations 

The small-scale tests performed showed that even under "worst-case" simulated 
demolition conditions with heavy equipment, there should not be any detectable 
spreads of beryllium contamination, depleted uranium contamination, nor airborne 
radioactivity from any contaminants tested for during this demonstration. Standard 
dust control techniques such as suppressant water spray would further mitigate the 
spread of dust from the slab. 

Even at a location of relatively high averaged fixed beta radioactivity, receiving 
substantial disturbance of the cement & slab crevices and no mitigating dust 
suppression or wetting agents, there was still no airborne detected above 2% DAC 
by any of the radiological air samplers. The test protocol achieved much heavier 
cement dust dispersal & mechanical disturbance of slab contaminated surfaces than 
might typically occur with heavy equipment. There was no detectable increase in 
post-work levels of removable or total depleted Uranium alpha or beta 
contamination, nor of Be surface contamination. 

The overall findings of the test were that dismantlement of the low-level Bldg. 865 
High Bay contaminated slab in the open should not cause any above limits 
radiological or Beryllium impacts upon the site, or any radiological or Beryllium 
hazards for construction personnel performing the demolition work. 

This approach will need to be validated by approved dispersion modeling performed 
by Clean Air Act compliance group staff. 
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Recent 865 Hlgh Bay 
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865 High Bay Floor TSAs 
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865 m a y  Statistics 

11 2,750 172,900 41,845 
12 2,400 52,000 12,856 

16 984 I 45,2001 8,606 
17 1 2,5501 22,2251 5,881 

* Routine and In-Process Smear surveys were ~ 5 , 0 0 0  
dpm/lOOcm2, except one smear: 
(location 252 = 7,400 dpm/lOOcm2). 
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Recent 865 Hlgh Bay it uweys 
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Recent 865 Hlgh Bay Floor a eys 
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__-I_ -_ - ......... 

Model 2929 Model 2929 Model 
Serial # 1761 02 Serial # 176082 Serial # 
Cal Due 6/9/03 Cal Due 6/11 103 Cal Due 
Bkg 0.3 cpma Bkg. 
Efficiency 34.4 % Effciency 35.5 % Effcie 03-865-001 
MDA 18 d p m a  MDA 

Date. 4/22/03 Time: #:30 AM 

Serial # 1 761 02 Serial # 1 76082 Serial # 3248 
Cal Due 6/W03 Cal Due 6/11/03 Cal Due 7/9/03 
Bkg. 70.2 cpmp Bkg. 82.1 cpmp Bkg. 552 cpmp 

Efficiency 40.8 % Efficiency 38.6 % Efficiency 30.1 % 
MDA 205 dpma MDA 205 d p m a  MDA 372 dpmP 

Mfg. Ludlum Mfg. Ludlum Mfg. 
NE:;:: Model 2929 Model 2929 Model 

RCT: N/A I NIA 1 N/F 
Print name Signature Emp . 

'RN/REN # : N/A 
Zomments NIA 

LOCATIONIDESCRIPTION 

I '  
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CA, Enter at SOP. 
1RWP Rea.TLD Rea. I 

__J 

(AT SOP 

3-PRO-I 64-RSP-07.01 (effective 711 2/01) 
# Page 3 of 3 



I ~ S T R U J M E ~  DATA 
Mfg. Ludlum Mfg. Ludlum Mfg. NE Electra 

Serial # 1761 02 Serial # 176082 Serial # 3248 
Cal Due 6/9/03 Cal Due 6/11 /03 Cal Due 7/9/03 

Efficiency 34.4 % Efficiency 35.5 % Efficiency 21.4 Y 

MDA 18 d p m a  M D A  18 d p m o  MDA 62 d p m a  

Model 2929 Model 2929 Model DP-6 

Bkg. 0.3 d p m a  Bkg. 0.6 d p m o  Bkg. 5 d p m a  

Mfg. Ludlum Mfg. Ludlum Mfg. NE Electra 

Serial # 1761 02 Serial # 176082 Serial # 3248 
Cal Due 6/9/03 Cal Due 6/1,1/03 Cal Due 7/9/03 
Bkg. 70.2 dpmP Bkg. 82.1 dpmP Bkg. 552 dpmP 

Efficiency 40.8 % Efficiency 38.6 % Efficiency 30.1 o/; 

Model 2929 Model 2929 Model DP-6 

M D A  205 dpmP MDA 205 dpmP M D A  372 dpmP 

' ~ n m e y  type: Contamination 
Building: 865 
Location: Room 171 / I  72 
Purpose: Weekly Routine (865-2W-CA) 

RWP #: 03-865-001 

Date: 4/22/03 Time: 0900 

R

RCT: NA j NA ! NA 
Print name Signature Emp . 

'RN/REN# : NA II 

II :omments: isotope of concern is DU. 

SURVEY RESULTS 
- 

ALPHA 
LOCATION/DESCRIPTiON Swipe Direct 

Swipe 
# 

. .. . . .. . . .. 

15 NA NA NA 
16 NA NA NA 
17 NA NA NA 
18 NA NA NA 
19 NA NA NA 

NA 20 
. .  

BETA 
Wipe Swipe Direct Wipe 

)ate Reviewed: fbj~ RS Supervision: 

3-PRO-164-RSP-07.01 (effective 7/12/01) Page 1 of 2 



- 

Drawing S l a ~ ~ i n g  Survey Points 

T 

' 17' 

172 

RWP Required 

____I= 

3-PRO-164-RSP-07.01 (effective 7/12/01) 

1 -"\ 
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INSTRUMENT DATA 
Mfg. Ludlum Mfg. Ludlum Mfg. NEElectra 

Serial # 176082 Serial # 176102 Serial # 3247 
Cal Due 6-1 1-03 Cal Due 6-9-03 Cal Due 5-13-03 
Bkg. 0.2 cpma Bkg. 0.1 c p m a  Bkg. 1 c p m a  

Efficiency 35.5 % Efficiency 35.5 % Efficiency 21.7 % 
MDA 18 dpma MDA 18 d p m a  MDA 34 d p m a  

Mfg. Ludlum Mfg. Ludlum Mfg. NEElectra 

Serial# 176082 Serial# 176102 Serial# 3247 
CalDue 6-11-03 CalDue 6-9-03 Cal Due 5-13-03 
Bkg. 79.6 cpmp Bkg. 71.2 cpmp Bkg. 533 cpmp 

Efficiency 38.6 % Efficiency 41.4 % Efficiency 32.2 % 

Model 2929 Model 2929 Model DP-6 

Model 2929 Model 2929 Model DP-6 

MDA 205 dpmp MDA 205 dpmp MDA 342 dpmP 

Survey type: Alpha, beta Contamination 
Building: 865 
Location: Room 171 and 172 
Purpose: Weekly contamination area routine 

RWP #: 03-865-001 

Date: 4- 1 7-03 Time: 0915 

RC

RCT: NIA 1 NIA 1 NIA 
Print name Signature Emp. # 

smwu RESULTS 

LOCATION/DESCFUPTION 
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Model 2929 Model 2929 Model 
Serial # 176082 Serial # 176102 Serial # 
Cal Due 6-1 1-03 Cal Due 6-9-03 Cal Due 
Bkg 0.2 c p m a  Bkg. 
Eficiency 35.5 % Eficiency 35.5 % Efficiency 21.7 % 
MDA 18 d p m a  MDA 18 d p m a  MDA 34 d p m a  

Mfg. Ludlum Mfg. Ludlum Mfg. NE Electra 

Serial# 176082 Serial# 176102 Serial# 3247 
Cal Due 6-14-03 Cal Due 6-9-03 Cal Due 5-13-03 
Bkg. 79.6 cpmp Bkg. 71.2 cpmp Bkg. 533 cpmp 

Efficiency 38.6 % Efficiency 41.4 % Efficiency 32.2 % 

Model 2929 Model 2929 Model DP-6 

MDA 205 dpmp MDA 205 dpmp MDA 342 dpmp 

RWP #: 03-865-00 1 

Date: 4-1 7-03 Time: 0915 

 

RCT: NIA 1 NIA 1 NIA 
Print name Signature Emp. # 

'RNlREN # : NIA 
Zomments Isotope of concern is depleted uranium (U-238). 

SURVEY RESULTS 

ALPHA BETA 
LOCATION/DESCRIPTION Swipe Direct Wipe Swipe Direct Wipe 

Swipe 

Date Reviewed: 
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Model 2929 Model 2929 Model 
Serial # 1761 02 Serial # 176082 Senal # 
Cal Due 6/9/03 Cal Due 6/11 /03 Cal Due 
Bkg. 0.7 cpma Bkg. 
Efficiency 34.4 % Efficiency 35.5 % Efticie 03-865-001 
MDA 1 8  dpma MDA 

Mfg Ludlum Mfg. Ludlum Mfg 
Model 2929 Model 2929 Model RCT
Serial # 1761 02 Senal # 176082 Serial # 
Cal Due 6/9/03 Cal Due 6/11/03 Cal Due 

N/A 1 N/A 1 N/A 

Prmt name Signature EmP 

'RN/REN # : N/A 
Comments N/A 

SURVEY RESULTS 

LOCATION/DESCRIPTION 
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IiVSTIRUMIENT DATA 
Mfg. Ludlum Mfg Ludlum Mfg NE Electra S M W ~ Y  type: Contamination 
Model 2929 Model 2929 Model DP-6 Building 865 
Serial # 1761 02 Serial # 176082 Serial ## 3124 Location. HIGH BAY 
Cal Due 6/9/03 Cal Due 6/11/03 Cal Due 9/24/03 Purpose. WEEKLY ROUTINE (865-2W-CA) 
Bkg 0.5 c p m a  Bkg. 0.1 cpma Bkg 2 cpma 

Efficiency 34.4 % Efficiency 35.5 % Efficiency 21.5 % R W #  03-865-001 
MDA 18 d p m a  MDA 18 dpma MDA 44 dpma 

Date 4/1/03 Time 1o:oo 

M g .  Ludlum Mfg. Ludlum Mfg. NE Electra 

Serial # 1761 02 Senal # 176082 Serial # 31 24 
Cal Due 6/9/03 Cal Due 6/11/03 Cal Due 9/24/03 
Bkg 68.5 cpmp Bkg. 81.9 cpmp Bkg. 538 cpmp RCT N/A 1 N/A 1 N/A 
Efficiency 40.8 % Efficiency 38.6 % Efficiency 30.8 % Print name Signature Emp. ## 

Model 2929 Model 2929 Model DP-6 R

IVDA 205 d p m a  MDA 205 dpma MDA 359 dpmp 

'RN/REN # : NIA 
Zomments NIA 

LOCATlON/DESCRlPTlON 
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980 Pad InstaCote SE Demolition Test 

Preparation, Review, and Concurrence 
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Attachment H 
980 Pad InstaCote SE Demolition Test 

Executive Summary 

A small-scale demolition test was conducted at the 980 Rubble Pile Area slab to 
assess InstaCote SE polyurea coating as an alternative material to protecting the 
slab of B865 during the proposed demolition activities. 

The test slab area was divided into two sections (Pad 1 and Pad 2). Pad I had 
multiple layers of product (pink powder, CC Fix, and a top coat of InstaCote SE). 
Pad 2 had a single layer of InstaCote SE sprayed directly onto the clean slab. 

(988 Test Pads - Top View) 

The test consisted of several phases conducted in the following order: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Very large concrete (with re-bar & conduit encased) re-bar sections 
were elevated high above Pad 1 and Pad 2 (approximately 15 - 20 
feet) and dropped directly onto the pads. 

Bucket loads of debris were then dumped aggressively onto the 
remaining areas of both pads to produce approximately 3 feet of 
concrete rubble, 

Large pieces of concrete were size reduced using the track- 
mounted processor over the pads. 

The track mounted processor was driven back-and-forth over the 
remaining 3 feet of rubble (both pads). 

The track-mounted processor was driven onto the center of the 
remaining rubble and articulated (turned) both clockwise and 
counter-clockwise. 

The rubble was removed using a rubber-tired backhoe. 

The track-mounted processor was driven over the entire surface of 
the remaining InstaCote SE polyurea coating pad and articulated. 
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Attach men t H 
980 Pad InstaCote SE Demolition Test 

The condition of both pads was inspected between each step listed above. 

The overall findings of the test are summarized below. 

0 Pad 1 and Pad 2 coatings protected the underlying slab from the 
drop test. No pink powder was observed on the materials that were 
dropped onto Pad 1. 

0 Pad 1 (multiple coatings pad) experienced peeling and lifting of the 
black InstaCote SE top-coat during size reduction activities of the 
rubble. The underlying coating of CC Fix was also brought up 
attached to the InstaCote SE top layer. 

- No concrete was brought up or compromised in any manner from 
the lifting of the InstaCote. The InstaCote SE (and fixativelpink- 
powder layer at Pad 1) peeled smoothly away from the concrete 
and did not disturb or damage the concrete slab in any manner. 

e The InstaCote SE on Fad 2 remained intact during all activities - 
including the stage were the track-mounted processor drove 
directly onto Pad 2 and articulated (or turned) on the pad. 

The goal of the test was to determine if InstaCote SE polyurea coating and/or a 
combination of CC Fix topped with InstaCote SE polyurea coating was a viable 
material for protecting 8865 slab during the proposed demolition activities. 
Although the coatings on Pad 1 were peeled away during size reduction and 
removal of rubble, the underlying slab ,remained intact and undamaged. 

However, test results showed that the initial coating of CC Fix is unnecessary, 
since it seemed to prevent a strong bond to the underlying concrete slab (as was 
seen in Pad 1). The application of InstaCote SE directly onto the concrete 
surface (as in Pad 2) provided the best protection of the underlying concrete slab 
- even when the track-mounted processor drove directly onto its surface. 

The B865 Demolition Project proposes the use of lnstaCote SE be sprayed 
directly onto the floor of B865 to protect the slab during demolition and 
removal of the walls and ceilings of the facility. 
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Attach men t H 
980 Pad InstaCote SE Demolition Test 

Test Preparation 

A section of the remaining exposed slab at the 988 rubble pile was swept clean 
and divided into two distinct sections. The slabs were prepared in the following 
manner: 

0 An area of approximately 4 0 4  x 2 0 4  was cleared of all rubble and 
swept of all remaining dirt and debris. 

0 Two test pad areas were established - Pad 1 and Pad 2 
o Pad 1 - a bright pink fluorescent powder was spread over 

the surface of the concrete, followed by a layer of CC Fix 
(blue-dyed fixative). Fixative was cured to required 
hardness. A final coating (1/4-inch minimum thickness) of 
lnstacote SE polyurea was applied. - 

Pad 1 

o Pad 2 - remained clean. No powder was placed on Pad 2 
due to concerns that the high pressure spray gun used to 
apply InstaCote SE would spread and re-suspend pink 
powder over entire jobsite. 

Pad 2 

InstaCste SE (black) polyurea was sprayed to a minimum thickness 
of 114 inch over the entire surface area of both test pads and 
allowed to cure. The InstaCote SE remained exposed to the 
elements for four days (over the Memorial Day weekend). 

Test Pad 1 and Pad 2 were visually inspected on May 27,2003 and 
determined to be ready for the proposed test. 

Test Goal: The goal of the test was to determine if InstaCote SE polyurea 
coating and/or a combination of CC Fix topped with InstaCote SE polyurea 
coating was a viable material for protecting B865 slab during the proposed 
demolition activities. 

The test was performed under the RFETS Craft Work Package TO1 10774 - 565. 
Each stage of the test was photographed and videotaped. 
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Attachment H 
980 Pad InstaCote SE Demolition Test 

Test Activities & Results 

A test agenda was created to document and guide all participants. The agenda 
had sign-off boxes for each major step and is included in the associated work 
control document (TO1 10774 -565). 

Heavy equipment similar to what will be used for the demolition of B865 was 
brought to the 980 Pad Area. Equipment included a large, track-mounted 
processor and a rubber-tired backhoe with front-end bucket. 

Each major step of the test and the corresponding results will be documented as 
follows. 

Step One: Drop Test 

The large track-mounted processor was used to lift very large blocks of rubble 
approximately 15 - 20 feet above the slab. (See Figure 1) Two large chunks 
were dropped onto Pad 1 and two large chunks were dropped onto Pad 2. Both 
Pads were inspected immediately after the four objects were dropped. 

Figure 1. Track-Mounted Processor Dropping Large Rubble Onto Test Pads 
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Attach men t H 
980 Pad InstaCote SE Demolition Test 

RESULTS 
From the four large objects that were dropped onto the test pads, 3 tears in the 
coating were observed. Pad 1 experienced one large tear from the dropping of a 
rubble piece that contained two pipe protrusions. The underlying slab 
experienced a small dent. (See Figure 2) Pad 2 experienced two smaller tears 
from each object that was dropped. In both instances the underlying slab was of 
Pad 2 was not chipped or damaged. (See Figure 3) 

Figure 2. Pad 1 Results from Drop Test - Small Dent in Underlying Slab 

.I * e  *i; ,I ** 
A 

Figure 3 Results from Pad 2 Drop Test - No Damage to Slab 
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Attachment H 
980 Pad InstaCote SE Demolition Test 

Step Two: Size-Reduction and Removal 

The rubber tired backhoe was used to collect material from the existing rubble 
pile and dump materials directly onto Pads 1 and 2. Equipment operators were 
instructed to dump materials as aggressively as possible - lifting each bucket 
high and dumping the material directly onto the pads. (See Figure 4) 

Figure 4. Dumping Rubble on the Test Pads 

Once the slab was coated to a level of approximately three feet of rubble, the 
larger chunks that were previously dropped onto the slab in the “drop test” phase 
were aggressively size reduced over the areas of the pad where it was dropped. 
Final size activities of this phase of testing involved the removal of the top layer 
(approximately two feet) of rubble, leaving 12 - 18 inches of rubble remaining on 
both test pads. Equipment operators were instructed to use aggressive picking 
and scraping motions with the track-mounted processor to remove the top layer 
of rubble - as is normally performed during the D&D of buildings at RFETS. 

RESULTS 
Inspection of Pad land Pad 2 was performed after the aggressive size reduction 
and removal activities were completed. Pad 1 (south pad) had a large amount of 
the polyurea topcoat peel up from these activities (approximately 40%). Pad 2 
(north pad) had no peeling or damage to the polyurea coating from these 
activities. 
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Attachment H 
980 Pad InstaCote SE Demolition Test 

Step Three: Drive Test 

This step involved two main phases. Phase 1 had the track-mounted processor 
drive directly on top of the rubble pile (heading south to north over both pads). 
The operator was instructed to drive over the top of the rubble, stop, and back up 
two times. 

Figure 5. Close-up View of the Treads on the Track-Mounted Processor 

RESULTS 
Inspection of Pad 1 and Pd 2 was performed after the operator drove two times 
over the entire surface area of both pads. No additional damage was observed 
on either pad from these activities. 
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Attachment H 
980 Pad InstaCote SE Demolition Test 

Step Four: Articulation (Turning) Test 

This step required the operator of the track-mounted processor to drive directly 
on top of the center of the rubble pile and articulate the tracks of the equipment 
directly on top of the remaining rubble pile. The operator drove from south to 
north onto the pads, then turned east. After the east-turn, the operator turned the 
equipment west 270 degrees until the tracks were facing directly south. The 
operator then drove the track-mounted processor directly off the test pad area, 
heading south. 

RESULTS 
Inspection of Pad 1 and Pad 2 was performed after the operator drove drove off 
of the test pad area. The coating on Pad 1 was almost completely pulled (or 
peeled) off of the test pad area during this test (90% damage compared to initial 
total coverage). Pad 2 faired better. Although the rubble blocked total inspection 
of Pad 2, it appeared to be in tact. 

Figure 6. Pad 1 After the Drive and Articulation Phase of Testing - Note Buckling of 
Coating 
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Attachment H 
980 Pad InstaCote SE Demolition Test 

Step Five: Removal and inspection 

This step involved the removal of all remaining rubble from the entire test pad 
area (Pads 1 & 2). A rubber-tired backhoe with front loading bucket was used to 
remove the rubble. 

RESULTS 
PAD 1: Pad 1 was inspected after removal of the rubble and debris. The entire 
coating of polyurea and fixative had been peeled up or otherwise compromised. 
Many sections of the coating were compromised during previous tests (size 
reduction and articulation of heavy equipment). Removal activities resulted in 
additional peeling and removal of most of the coating at Pad 1. However, the 
underlying concrete slab was not significantly damaged or disturbed. 

Figure 7. Pad 1 after Rubble Removal - Most of the Coating Has Been Peeled OF Removed 
from Test Activities 
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Attachment H 
980 Pad InstaCote SE Demolition Test 

PAD 2: Damage (peeling and/or pulling loose) was observed at the far south end 
of Pad 2. This was attributed to the large areas that were pulled free from the 
damage occurring at Pad 1. Recall that the top polyurea coating was sprayed 
over the entire surface of the pad. What happened on Pad 1 affected the very 
south end of Pad 2; however, the Pad 2 area held tight at the areas that were not 
affected by the pulling and peeling that occurred at Pad 1. Pad 2 remained intact 
and undamaged from all previous test activities in areas that were not affected by 
Pad 1. 

Figure 8. Pad 2 after Rubble Removal & Sweeping - Inspection Shows Little or No Damage 
From All Test Activities 
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Attachment H 
980 Pad InstaCote SE Demolition Test 

”I i) c 

Step Six: Drive Test Directly On Polyurea Qlnstacote §E) Surface 

After the inspection of Pads 1 & 2, the operator was instructed to drive directly 
onto the remaining polyurea coating (Pad 2, since Pad 1 coating was basically 
removed from previous test activities). The operator was instructed to drive 
directly onto the coating on Pad 2 and turn the equipment to the east. The 
operator then drove off the pad. Later, the track-mounted processor drove back 
over Pad 2 and exited the 980 Rubble Pile area. 

RESULTS 
The results of the drive and turn test on the polyurea coating showed little 
damage to the coating. The top surfaces of the polyurea coating were scuffed 
and “chewed up” when the equipment turned. However, no cutting or “break 
through” occurred from this aggressive activity from the tracks of the 110,000-lb 
piece of equipment. 

Figure 9. Condition of Pad 2 After Track-Mounted Processor performed the 
Drive/Articulation Test - Note Track Marks With Minor Scuffing 
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Attachment H 
980 Pad InstaCote SE Demolition Test 

Conclusions & Recommendations 

The goal of the test was to examine the potential use of spray-applied fixatives 
and coatings for protection of building slabs during demolition activities. It is 
important to realize that the coatings were expected to experience some damage 
(cutting, peeling, etc.) from the extreme forces associated with the demolition of 
facilities at RFETS. The protection of the underlying slab was the primary focus 
of this test, not the protection of the surfaces of the topcoat material. The fixative 
(CC Fix) was applied as an undercoating to provide visual cues to identify failure 
of the lnstacote SE. 

The test pad area was divided into two different sections - Pad 1 & Pad 2. Pad 1 
had $layer of pink powder, a layer of fixative (CC Fix) and a top layer of polyurea 
(Instacote SE). Pad 2 had a single layer of polyurea (lnstacote SE). 

PAD 1 
Pad 1 experienced significant peeling and removal during all activities of the test. 
The drop test produced a small dent (or “nick”) in the underlying slab. The 
subsequent phases of testing (size reduction, driving, and articulation of 
equipment) resulted in almost total removal of the coating. At the end of the 
testing all rubble was removed, and most of the coating on pad 1 was also 
removed (90Y0) at the end of the test. Subject matter experts present at the test 
site surmise that the additional undercoat of fixative (CC Fix) prevented the 
topcoat of lnstacote SE from firmly adhering to the concrete slab at Pad 1. This 
allowed for the coating to experience the shifting, buckling, and peeling that 
occurred from all phases of the test. Approximately 10% of Pad 2 was also 
removed (or peeled up) from the buckling and peeling associated with Pad 1. 

Inspection of the Pad 1 showed little if any damage to the underlying slab from all 
test activities, with the exception of the small dent that occurred from the drop 
test. 

PAD 2 
Pad 2 experienced little if any damage to the lnstacote SE polyurea coating. All 
test activities produced very little peeling or damage to the single layer of 
lnstacote SE, including the final phase of testing which involved the 11 0,000 Ib., 
track-mounted equipment driving directly onto the surface and articulating. The 
top surfaces were “chewed up”, but no breakthrough occurred. 

It was demonstrated during this test that failure of the lnstacote SE was readily 
observable by the equipment operator. Colored paint or brig ht-colored fixatives 
are not required as an undercoat to provide the operator with visual cues on the 
failure of the lnstacote SE. 
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980 Pad InstaCote SE Demolition Test 

Inspection of Pad 2 showed no damage to the underlying slab from the areas 
that were removed after the testing was complete. A small section of the 
polyurea coating was left behind on the north section of Pad 2 to allow for 
additional inspection of the state of the coating for personnel who were not able 
to attend the test. 

RECOMMENDATIONS 
A spray applied coating offer advantages over traditional covering materials, 
such as steel plating. Worker safety is the foremost advantage, since steel 
pieces will not be cut and riveted into place for each section of floor. Attaching 
the plates to contaminated flooring present contamination control issues (PPE, 
respirators, localized ventilation controls, etc.) and worker exposures. These 
issues do not exist when using spray-applied coatings to protect the slab of a 
facility during demolition. The material can be sprayed onto all flooring in less 
time with a significant reduction in risk for worker injury and exposures to 
hazardous materials in the slab. 

The Building 865 Closure Project recommends the use of a spray-applied, single 
layer of lnstacote SE for protection of the slab during demolition activities. The 
coating should be a minimum thickness of % inch and applied over all slab 
surfaces that present contamination concerns during the proposed methods of 
demolition. 
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